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New from Standard Oil 


STANDARD 


STANDARD OIL 


COMPANY 
(Indiana) 


‘b 


a 


a 
— 


Standard scores major breakthrough in 
grease technology to bring you better 
lubrication... help you make important 
savings in grease use, application and 
inventorying. 


Scientists at Standard Oil have developed a new non-soap, or- 
ganic, grease thickening agent. This, plus other improvements in 
grease formulation, is now available in a new line of Standard 


greases named Rykon. 


Mechanical stability—Rykon Greases show little change in 


consistency even under severe working. 


Oxidation stability— Exclusive thickener in RyKon Greases 
inhibits oxygen absorption. This prevents costly corrosive action 


on bearings. 
Water resistance—Extremely resistant to water washout. 


High temperature stability—Rykon Greases have anASTM 
dropping point of 480° F. They have exceptional heat stability. 


Resistance to change—Rykon Greases remain soft and 
grease-like at sustained high temperatures, continue to give 


thorough lubrication. 


Low temperature stability—Rykon Greases work readily at 
low temperatures, lubricate from a cold start. 


Oil separation—Rykon Greases exhibit strong resistance to 
bleeding. 


Rust preventive properties—Ryxon Greases demonstrate 
superior natural qualities in prevention of rust. 


To meet specific grease lubrication problems, greases in four 
Regular and three Heavy Duty grades are available. With a 
single RYKON multi-purpose grease doing all jobs in the plant, 
there’s no wrong grease to use. Money invested in grease inven- 
tories is cut, storage and application facilities are reduced. Main- 


tenance training is simplified. 


Get the facts about Rykon Greases from the industrial lubrica- 
tion specialist at the Standard Oil office nearest you in any of the 
15 Midwest and Rocky Mountain states. Or write Standard Oil 
Company, 910 South Michigan Avenue, Chicago 80, Illinois. 





Oil well fracturing... 


another new big job for COTTA 
HEAVY-DUTY TRANSMISSIONS 





The newest of the new breed of diesel giants — trailer- 
mounted oil well fracturing rigs — produced by BJ Service, Inc., 
consists of a pair of 600 hp engines coupled to two 10,000 
psi pumps through two Heavy-Duty Cotta Transmissions. 


When big power moves into a new job, a Heavy- 
Duty Cotta Transmission is often the one best 
answer to speed-change problems. 

That’s what BJ Service, Inc., Long Beach, Cal- 
ifornia, found in developing their biggest and 
newest version of the dieselized oil well fractur- 
ing unit. Fracturing, the operation in which a 
huge gallonage of liquid, mixed with sand, is 
injected into an ailing oil well to break the oil 
formation, requires near-explosive force. Big hy- 
draulic horsepower is so much a requirement 
that as many as half a dozen giants like the one 
shown above may be combined to concentrate 
up to 5,000 hp on a single job. 


THIS INFORMATION WILL HELP YOU 


Sent free on request — diagrams, capacity tables, di- 
mensions, and complete specifications. State your 
problem — COTTA engineers will help you select the 
right unit for best performance. Write today. 


COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 





Whether you have the problem of conveying the 
greatest possible horsepower to a given operation 
or just 5ig horsepower, you can count on Cotta 
for the tough, smooth-operating transmission 
you need. Dependable Cotta transmissions and 
gear reducers are built by specialists in heavy- 
duty power problems. Cotta offers you a wide 
range of standard transmissions and reducers 
with input torque ranging from 150 to 2,000 ft 
lb...or design service on exactly the “‘engineered- 
to-order”’ unit your special job requires. 


An 
Assurance 
Dependable 


HEAVY-DUTY 
TRANSMISSIONS 


“Engineered-to-order’’ 
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Newest Dart 55-ton... 


Nickel alloy steels lighten ore carrier axles, 
absorb terrific loads and impacts 


44In 22 years,”’ Dart metallurgists say, 
“we’ve found no stronger, tougher axle steels’’ 


This is a real bear cat... 55 tons, 25 
cubic yards, 400 horsepower. 

It’s the latest of a long line of 
heavy-duty, high-capacity Dart 
trucks. 

Like their first model built 22 
years ago, it is designed for maxi- 
mum load capacity and minimum 
tare weight. And like their first 
(many of which are still in service) 
its axle shafts are forged of 4340 
nickel-chromium-molybdenum steel. 
They are heat-treated to a hardness 
of 400/440 Brinell, equivalent to ten- 
sile strengths ranging above 200,- 
000 p.s.i. 

The housings are alloy steel cast- 
ings, of approximately Type 4335 


Neo, THE INTERNATIONAL NICKEL COMPANY, IN 
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composition, heat-treated to provide 
a minimum tensile strength of 100,- 
000 and yield strength of 85,000 p.s.i. 
Dart has never found another steel 
to equal the 4300 type for heavy-duty 
axles .. . and they’ve tried many. 
Here’s what it gives them: 
1. Dependable high strength that 
allows safe designing for low weight. 
2. Toughness to resist bone-shaking 
impact under heavy loads and low 
operating temperatures. 
3. Good machinability at high hard- 
ness. 


4. Excellent hardenability. 
5. Ready weldability along with high 
strength in cast housings. 


Light, strong, easy-to-fabricate. This 
is the axle assembly for the Dart ore 
carrier. Housing contains a triple re- 
duction power transmission; wheels, a 
double reduction carrier and single re- 
duction planetary. To increase the 
strength/weight ratio and obtain top- 
notch casting and machining properties, 
Dart Truck Company, Kansas City, Mo. 
makes both shaft and housing of 
medium carbon nickel -chromium- 
molybdenum steels. 


* * * 


Nickel alloy steels are used for de- 
pendable trouble-free performance in 
the most demanding applications. Do 
you have such a problem in your equip- 
ment? Send us the details, we may be 
able to help you. . . write today. 


67 Wall Street 
« New York 5, N.Y. 
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Cuts screw-driving time 66% 


APPLICATION: Rotor S-02 Air Screw Drivers on vault assembly job paid for 
themselves in 8.6 weeks, RESULT: Time per unit with former hand screw drivers 
was 13 seconds. With the 2000 rpm S-02 PRC, it is 4.4 seconds. 


Rotor S-02 screw drivers and nut setters are available with three types 
of drives, with reversible or non-reversible motor, lever or pistol throttle, and 
with long or short angle head (with six different spindles). At least three speeds 
for each model. All models are quieter. Ask for a demonstration on your job. 
Bulletin 46 free on request. The ROTOR TOOL Company, Cleveland 32, Ohio. 
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Rotor Air Tools: Assembly Tools « Drills +» Small Wheel Grinders g 
Straight Grinders + Vertical Grinders - Scalers + Chippers « Rammers 
Rotor High-Cycle Electric Tools: Grinders + Polishers + Sanders 


Automotive Inpustries, May 1, 1957 











* 


é eo ale: 8 | 
Reno Rela Steetraenta 
—Two Blectro-Spray res ond r 


2 i © 
wee er Fg we 
Rota ties Serre eee tate Lae 


A 
ae. 


Automotive Inpustries, May 1, 1957 


SYSTEMS 


... for ENAMELS «* LACQUER «+ PAINT * VARNISH 


| ¥ 
a 


rly 


ow Se ne 


Four-Production-Line Metal Cleaning and Surface Preporation Machine—Part of the Complete 
Mahon Finishing System in the Durhom Manufacturing Corporation's Plant, Muncie, indiana. 


Pag 


Complete NEW FINISHING SYSTEM Provides FLEXIBILITY 
and Greatly Increased PEAK PRODUCTION CAPACITY! 


A new and highly efficient Mahon Finishing System at Durham Manufacturing 
Corporation, Muncie, Indiana, gives management needed flexibility and greatly 
increased maximum painting production capacity. Four parallel painting production 
lines pass through the entire system. The Metal Cleaning and Surface Preparation 
Equipment, Dry-Off Oven, Cooling Tunnel and Finish Baking Oven are designed 
to accommodate four parallel conveyor lines. Each of the four conveyor production 
lines passes through one of four separate painting equipment arrangements—each of 
which includes two circular electro-spray enclosures and a staggered, touch-up 
Spray Booth. The entire System is designed so that two of the painting production 
lines can be shut down—the processing equipment is divided for this purpose. An 
ultramodern Finishing System of this type provides a manufacturer like Durham 
with painting equipment which will meet peak production demands and still permit 
operation at 50% capacity with the same efficiency and economy. If you are 
contemplating new finishing equipment, you, too, will want to discuss methods, 
equipment requirements and possible production layouts with Mahon engineers . . . 
you'll find them better qualified to advise you, and better qualified to do the all- 
important planning, engineering and coordinating of equipment. See Sweet's Plant 
Engineering File for information, or write for Catalogue A-657. 


THE R. C. MAHON COMPANY + Detroit 34, Michigan 
SALES-ENGINEERING OFFICES in DETROIT, WEW YORK and CHICAGO 


Engineers and Manufacturers of Complete Finishing Systems—including Metal Cleaning, Pickling and Rust 
Proofing Equipment, Hydro-Filter Spray Booths, Dip and Flow Coaters, Filtered Air Supply Systems, 
Drying and Baking Ovens, Cooling Tunnels, Heat Treating and Quenching Equipment for 
Aluminum and Magnesium, and other Units of Special Production Equipment. 
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“There is no comparison” continues 


Mr. McDonald, “between our previous 


boring mill and the Bullard 


Model 75 — it is more accurate, 


faster, has more capacity, is 


? 
simple to operate, has greater How nbowk Yi OU. 


rigidity — all of which add up to 


Are you getting these same advantages in 
your manufacturing — if not, phone your nearest Bullard 
Sales Office for complete catalog or write 


THE BULLARD COMPANY 


. . . precision parts”. . . BRIDGEPORT 9, CONNECTICUT 


more weekly production of 
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Better Engine 


Operation with 
Oil Coolers 


——~ 


Heat dissipation in limited area accelerated by new, plate-type unit 


The ever higher performance being built into modern 
engines is creating new problems in heat dissipation. Engine 
efficiency, pressures and operating speeds have increased. 
So have operating temperatures of the engine parts. But 
the surfaces and area available for dissipating heat may be 
unchanged or even smaller. Therefore, more heat is drawn 
into the lubricating oil of the engine. 

Although friction losses in percent of total power output 
are dropping, the absolute rate of heat generated has gone 
up. This heat may exceed temperatures which the bearings 
are designed to resist and may rise to destructive levels. 

In commercial vehicle, marine and industrial engines, 
heavy work loads are usually frequent or constant enough 
to require an oil cooler to maintain viscosity and to augment 
heat rejection. Such a unit may be attached to the engine or 
built into the engine block. 


LARGE CAPACITY IN SMALL UNIT 


To facilitate concentrated heat dissipation in a small space, 
Long Manufacturing Division of Borg-Warner Corporation 
has developed a compact, plate-type heat exchanger with 
large heat rejection capacity for its size. The unit is ap- 
plicable on or in any engine requiring lubricant cooling. 
Current applications extend to 400 btu/pm. The element's 
rectangular shape is proportioned to be readily adaptable 
to a small aperature in the block where water can be 
circulated. 


Photo courtesy Gray Marine Motor Co. 


The Long engine oil cooler, installed here on a new 
marine engine, is small, unobtrusive, easily accessible. 
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It can also be used for any oil cooling application, such 
as in transmissions, torque converters and hydraulic presses. 

The high efficiency of this cooling element lies in the 
diagonal flow path of the oil across the plates, utilizing the 
maximum possible length of the unit. Location of the 
fittings gives high velocity turbulence and effective oil 
distribution. 

Spacers are placed between the plates to allow free 
circulation of the cooling water around this core. The 
assembly is then brazed into an integral structure. Counter- 
flow paths of the oil and water assure maximum heat 
exchange efficiency. 

The turbulators are designed to minimize the pressure 
drop across the plates. Ingenuity in designing flow paths 
and stack arrangements of a single design element, according 
to the operating requirements, contributes to the economy 
of the unit. Any reasonable number of plates may be assem- 
bled in parallel, in series, and in parallel series. 


RUGGEDNESS AT LOW COST 


Manufacturing the casing (in accessory applications) from 
steel stampings instead of fabricating it from castings is 
a unique, cost and weight saving feature. Paint protects the 
exterior while the waterside is clad with rust- and corrosion- 
resistant cupronickel. The plate shells enclosing the mild 
steel turbulators are formed from stampings of solid 

cupronickel. 
On the waterside this heat exchanger may be readily 
cleaned and the multiple-plate core can be removed from 
the casing without disturbing the water connections. 


Traditional Long engineering and craftsmanship 
assures the quality, efficiency and dependability of this 
oil cooler. It is the first in a series of new products 
from this 53-year old manufacturer of heat exchangers, 
clutches and torque converters. 


An engineering bulletin, including basic heat 
transfer and pressure drop charts from performance 
tests at Long Laboratories, may be had on request. 
The data also lists information requirements for ob- 
taining recommendations on specific applications of 
this and other types of oil coolers. 


Write to Dept. OC 1, Long Manufacturing Divi- 
sion, Borg-Warner Corp., 12501 Dequindre Street, 
Detroit 12, Michigan. In Canada: Long Manufacturing 
Company Limited, Oakville, Ontario. Export Sales: 
Borg-Warner International, 36 South Wabash Street, 
Chicago 3, Illinois. 








Enjay Butyl_—today’s super-rubber 
improves pipeline protection...cuts costs! 


Plicoflex® Tape Coating, revolutionary new pipeline wrapping developed by Plicoflex, 
Inc., combines the outstanding protective properties of Enjay Butyl Rubber with 
the identification properties of a color-bearing plastic film to which the Butyl is 
laminated. Applied over an Enjay Butyl based primer and forming a permanent 
bond to the metal, the tape features: absolutely no moisture migration or penetration; 
exceptional resistance to shock-impact; excellent dielectric properties, and out- 
standing resistance to normal and unusual corrosive influences. This cold-applied 
wrapping is safer and cheaper to apply by hand or machine than hot coatings and 
requires fewer personnel. 

This is still another in the steadily growing number of products developed with 
Enjay Butyl Rubber. Contact the Enjay Company for complete information about 
this truly wonder rubber ... where it can help you! Complete laboratory facilities, 
fully staffed by trained technicians, are at your service. 


Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Akron + Boston + Chicago + Los Angeles « New Orleans + Tulsa 


BUTYL 


Enjay Buty! is the super-durable 
rubber with outstanding resistance 
to aging « abrasion + tear « 
chipping + cracking + ozone and 
corona « chemicals «+ gases + 
heat « cold « sunlight + moisture. 
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You get what you want with 


LAIN LX 


PRESSES 
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Daniy Presses meet the speed 
and volum@prequirements of ex- 
panding panies: They run at 










top st cing Speeds around the 
clock... minimize breakdown 
delays...need only minimum 







maintenance. Even double 
action types maintainsa single 
action pace,ythanks » to® Danly’s 
"Controlled stroke slowdown. 
Special drives allow stroking 
speed to be increased without 7) 
exceeding safe drawing speed. 
No need to “gear down” your 
line when single and double 
action presses work together. 
“Danly's faster pace saves im 
portant time in any shop. a 
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JUST PRINTED. New 400k dis- 

cusses the effect of modern presses on — 

\ profits and growth of melal-working — 

’ companies. Request your copy.” 

, of “Industry's Wealth-Bujld- a 
‘ ers” from DANLY MACHINE » 
SPECIALTIES, INC., 2100 $0," ry 
Laramie Ave., Chicago 50, .{/h / Ty 
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This fastener VISIT OUR EXHIBIT 


works 
through thick and thin! 


Spring-Lock—the easy-to-use removable fastener for mod- 
ern designs— works whether panel thicknesses run over 
or under specifications! Spring wire deflects automatically 
to handle greater or lesser thicknesses. Spring-Lock’s de- 
sign flexibility makes it more than a fastener: it can be 
adapted as a shelf support, door strike, knob or any 
similar panel-mounted device. Many standard shapes and 


sizes of Simmons Spring-Locks are available from stock. 


SIMMONS FASTENER CORPORATION 


1749 North Broadway, Albany 1, New York 


SPRING-LOCK 


SimmMons | ssi 


LINK-LOCK 
DUAL-LOCK 





JUST OUT 
NEW 36-PAGE CATALOG WITH APPLICATIONS 


QUICK-LOCK > 





Booth 528 
1957 DESIGN ENGINEERING SHOW 
New York Coliseum, May 20-23 











HERE’S HOW SPRING-LOCK WORKS 


1. Insert fastener. 2. Half-turn locks it in place, 


With production costs on the uptrend, you can 
figure on Spring-Lock as an assembly time 
and money-saver, because: 


@ Installation is BLIND 


@ Installation is EASY: no special tools are 
needed 

@ Installation is QUICK: a half-turn locks it 
in place 


@ Installation is SECURE: the spring steel 
locks the fastener, resists vibration 


Send for details and samples, or write us about 
your fastening problem. 
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This 
Inland 
Filler 
Strip 


j 
j 


| | provides 
positive 
leakproof 
protection! 


Inland Self-Sealing Strip assures a positive leakproof seal 
even under extreme conditions! Why? Because Inland’s 
Filler Strip “zips” into a special locking channel after the 
glass is in place, putting greater pressure on fence and glass. 
No matter what your sealing problem, whether it’s glass 
or plastic, flat or curved, fixed or sliding window, Inland 
Strip requires no special mounting surfaces . . . channels 
... moldings or binders. It is a one- 
man installation . . . material, time 


and labor are reduced to a minimum. 
Inland Self-Sealing Weather Strip i L q ANI | >) 
is offered in a wide variety of stand- 


ard shapes and sizes ...or may be 


manufactured to your specifications. self-sealing weather strip 


When you choose Inland Strip you 
are assured of a trouble-free perma- 


nently-sealed installation. Write for 
complete details. 
INLAND MANUFACTURING DIVISION 
General Motors Corporation, Dayton, Ohio 


MANUFACTURING 
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Another Cross First - 
a Transfer-matic 
to Machine One Piece 
Differential Gear Cases 
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Cutaway view of differential gear 
case showing machined surfaces. 


Established 1898 


THE co. 
Final tn Automation 


PARK GROVE STATION « DETROIT 5, MICHIGAN 








































































































Here is another revolutionary development A unique feature is the arrangement 
by Cross! A new Transfer-matic makes it for locating and clamping the pallet fix- 
possible to machine and inspect one piece tures. In each station, elevators lift the 
rear axle differential gear cases—the first fixtures from transfer bars into engage- 
time such a part has been processed on ment with locating pins and stop buttons 
a transfer machine. fixed in the overhead bridge structures. 
individual wedges then back up the ele- 
vators to secure the pallets. After cutting, 
the elevators lower the pallets onto the 
transfer bars, which carry them to the 
next station. 


Two cases are machined at a time as 
they travel a distance of 206 feet through 
30 stations. Rated capacity is 212 pieces 
per hour at 100% efficiency. Operations 
include rough and finish forming the two 
spherical seats for the pinions; rough and Other features include construction to 
finish boring and facing the two seats for JIC Standards, hardened and ground 
the side gears; drilling, boring and ream- ways, complete interchangeability of all 
ing the pinion shaft hole; drilling and standard and special parts, pre-set cut- 
reaming the lock pin hole; drilling, cham- ting tools and Cross Machine Control 
fering, spotfacing and reaming the twelve Units which program tool changes to re- 
ring gear mounting holes. duce machine downtime. 


















































BALCONY or mezzanine installations save floor space, 
put power closer to load. 
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Long bus runs are expensive 


for utilization voltage 


YOU'LL SAVE WITH POWER 
CENTER CLOSE TO LOAD 


The cost of distributing power at utilization voltage in your plant can— 

and does—run into fancy red ink figures. Line losses multiply. Voltage drops. 
Motors run hot—heaters run cool—lighting efficiency fades. 

Westinghouse power centers can stop these losses and, depending on 

the size of your operation, the savings can pay for the initial investment 

in a surprisingly few months. 

Westinghouse dry-type power centers are lighter. You can put them 

in the basement, put them on mezzanines—get closer to load, save space. 
They’re packaged — transformer, breakers and associated equipment 

all factory assembled to specification—ready to set down and connect. 
They’re simple to maintain—no liquids to reclaim, drain and replace. 
They’re fire-safe—safer for personnel—more reliable for 

continuity and protection. 

You can’t afford not to expand or modernize your plant power distribution 
with power centers. Get the whole story from your Westinghouse 

sales representative—or your electrical contractor. Or write to 
Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 30, 
Pennsylvania, requesting new D. B. 34-150. J-60902 


you CAN BE SURE...iF ITS Westinghouse > 
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BASEMENT or underground vault may utilize either venti- DRY-TYPE POWER CENTERS take a minimum of space 
lated or sealed dry-type power center. 


even when placed in the middle of production areas. 





Why BUNDY Tubin 


Company 
uses 


OFe) (s 
Rolled 
Steel 





When 95% of today’s cars use Bundy Tubing 
in an average of twenty applications, you can 
bet that the tubing must be right . . . and that 
the requirements placed on steel quality are 
exacting. 

Bundy requires sheet steel that will meet 
tough demands of precision forming. . . pro- 
vide top end-product performance over long 
miles of road wear... yet hold tubing produc- 
tion costs in line with vigorous competition. 

Alan Wood produces and delivers cold rolled 
sheet to Bundy .. . and all other customers. . . 
on an “individual’”’ order basis. Alan Wood’s 
own metallurgists investigate the uses of cus- 


tomers’ end-products and fabricating methods 
—then control the production of steel for each 
customer through each step—from mine to mill. 

As a result, customers have steel to exact 
specifications. Production down time is mini- 
mized and rejects due to sub-standard material 
are cut...all of which helps improve cus- 
tomers’ profits! 

If your product requires uniform, high- 
quality steel, investigate the advantages of 
Alan Wood services and integrated production. 
Write Marketing Div., Dept. CR-S62, today. 


ALAN WOOD STEEL COMPANY 


steelmasters for more than a century and a quarter « CONSHOHOCKEN, PA. 
DISTRICT OFFICES AND REPRESENTATIVES: Philadelphia 
New York «+ Los Angeles +- Atlanta - Boston + Buffalo « Cincinnati 
Cleveland + Detroit - Houston + Pittsburgh - Richmond -« St. Paul 
San Francisco « Seattle 

Montreal and Toronto, Canada—A. C. Leslie & Co., Limited 





Iron PrRopucTs 
“Swede” pig iron 


Sree. Propucts 
Plates (sheared) 
A.W. Dynalloy 
(high strength 

steel) 
Hot rolled sheets 
Hot rolled strip 
Cold rolled sheets 
Cold rolled strip 


Rouvep Sree. 
FLoor PLATE 
A.W. ALGRIP 
abrasive 
A.W. Super- 
DIAMOND pattern 


Coa. CHEMICALS 


AUTOMOTIVE 


A.W. Cut Nats 
Standard & 
Hardened 


Mine Prooucts 
Tron ore 
concentrates 
Iron powder 
Crushed stone 
Sand 


(aw: 


CoKE 
Foundry, 
industrial & 
metallurgical 


Penco METAL 
PropuctsDIvision 
Steel cabinets, 

lockers & shelving 
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Truarc Retaining Rings Eliminate Machining : ‘ 
‘and Parts—Cut Assembly Time on Drill and Tapper 








ALTERNATE DESIGN TRUARC DESIGN 


; Beco Model 410 Drill and Tapper 


The Batchelder Engineering Co., Inc., Springfield, Vermont uses 
4 different sizes of 2 different type Waldes Truarc rings in 
their new BECO Model 410 Automatic Drill and Tapper. Truarc 
rings speed assembly, reduce machining, improve design 


Clamp Cylinder Rod Stop Assembly 


Truare “E” Rings (Series 5133) replace stop nuts in the Clamp 
Cylinder assembly. They eliminate need for threading 2 rods 

the danger of cross-threading nuts...and costly rejects 
Truare Rings cut assembly time and cost. 








ALTERNATE DESIGN TRUARC DESIGN 


Hopper Cylinder Anchor Pin Assembly 


2 Truarc Rings (Series 5100) secure and position end of verti- 
cal air cylinder. Rings eliminate extra cost of machining 3 
diameter pin, threading and undercutting... plus nut and 
washer. Assembly is quick and sure. 


Bell Crank Pivot Assembly 


Truare Rings (Series 5100) in Bell Crank Pivot assembly per 
mit grease hole not possible with cotter pin fastener. Use of 
nuts would have increased machining and assembly costs 
considerably. 


Whatever you make, there’s a Waldes Truarc Re- different sizes within o type...5 metal specifications 


taining Ring designed to improve your product... to 
save you material, machining and labor costs. They’re 
quick and easy to assemble and disassemble, and they 
do a better job of helding parts together. Truarc rings 


and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canada. 


More than 30 engineering-minded factory repre- 
sentatives and 700 field men are available to you on 


are precision engineered and precision made, quality 
controlled from raw material to finished ring. 


36 functionally different types...as many as 97 


call. Send us your blueprints today...let our Truarc 
engineers help you solve design, assembly and pro- 
duction problems... without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


geet, 
WALDES Waildes Kohinoor, inc., 47-16 Auste! Place, L. 1. C. 1, N.Y. 


| 
®) Please send the new supplement No. 1 which 
brings Truarc Catalog RR 9-52 up to date. 
(Please print) 

‘ ~ 

\ / Name 

Ye Title 

* _ 


Company 
RETAINING RINGS 


WALDES KOHINOOR, INC. City Zone _ State . 
47-16 AUSTEL PLACE, L. 1. C. 1, N.Y. “i Oe ee Le 
See the Trvorc Exhibit at the Design Engineering Show, Booth 1010, New York Coliseum, 
May 20th to May 23rd. 
WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries. 
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For a Contact- 


or a Complete Sub-Assembly... 
See Mallory 


Mallory offers you the savings and conve- 
nience of a single source for a simple contact 
—or a complete contact sub-assembly. 


As Mallory has done for many manufac- 
turers, we can consult with your engineers 
on a contact problem—solve the problem— 
design the contact element for easy inclusion 
in an assembly—and, if you want, build the 
entire sub-assembly for you. 


Into this service goes all of Mallory’s long 
experience in the contact field. Mallory 
metallurgy has equipped them with the best 
of materials and know-how, for the contact 
itself—for the backing metal—for design of 
the housing and for assembly techniques. 


The pictured assembly was designed in co- 
operation with a leading electrical equip- 
ment manufacturer. The contacts, conduc- 
tors, terminal points and the molded plastic 
case are all cooperative products of Mallory 
and the customer’s engineering and manu- 
facturing abilities. The contact material, 
Mallory D-54®, permitted the customer’s 
product to pass Navy tests—and at the same 
time reduced costs by 15%. 


So if yours is a contact problem—or a com- 
plete contact sub-assembly problem—bring 
it to Mallory. A single source can expedite 
your supply and minimize your scheduling 
problems. Write, or contact the Mallory 
representative—today, for literature or a 
consultation. 


Expect more...get more from 


Serving Industry with These Products: PR. MALLORY & CO. Inc 
Electromechanical — Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries q 





Metallurgical — Contacts «* Special Metals * Welding Materials 





MALLORY & CO. Inc INDIANAPOLIS 6, INDIANA 
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BOOST PRODUCTION 
REDUCE DOWN TIME 


It’s easy to maintain rigid production schedules . . . 
prevent costly bottlenecks with Greenlee Bar Auto- 
matics. They are always on the job .. . give con- 


tinuous, reliable service. 


You hear much comment about Greenlees’ uninter- 

rupted, round-the-clock performance in widely dif- 

SIX AND FOUR-SPINDLE ferent industries. With good reason, too, for 
AUTOMATIC BAR MACHINES Greenlee offers years of manufacturing experience... 


plus manufacturing integrity not often duplicated. 

GREENLEE Special Machine Tools 
@ Multiple-Spindle Drilling and Tapping Machines Want complete information? Call in the Greenlee 
@ Transfer-Type Processing Machines man. Let him give you the complete story. Please 
@ Hydro-Borer Precision Boring Machines submit a print when inquiring about a specific job. 


WRITE FOR CATALOG No. A-405 


aes Ey a Pe ORs 


i Ret aia sev SRG Sah too 
| GREENLEE | =. 
ROCKFORD, ILLINOIS 


BROS. & CO. 


ahaha cea PE 


POOR HE STL ET a Be 
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MECHANICS Roller Bearing UNIVERSAL MECHANICS Close-Coupled UNIVERSAL 
JOINTS excell for both main drives and JOINTS transmit more power — in less space 


controls — in all kinds of material handling — at greater angles than any other joints. 
trucks. Have transmission flanges for any Let MECHANICS engineers help give your 


type of brake drum. Easy to service — machines competitive advantages. 


PAYLOADER c 14 R K 


EQUIPMENT 


Man 
ADAMS 
WS 


CATERPILLAR 


Cre 

| > ie > 
MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner « 2024 Harrison Ave., Rockford, Ill. 


Export Sales: Borg-Warner International — . 
79 E. Adams, Chicago 3, Illinois * WOOLDRIDGE AUSTIN-WESTERN WORKS 


Ye C S 
Reller Bearing \i\ i 
UNIVERSAL JOINTS 


For Cars «+ Trucks «+ Tractors + Farm Implements * Road Machinery - 
Aircraft + Tanks + Busses and Industrial Equipment 
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BENDIX-WESTINGHOUSE AIR BRAKES 
Best buy for your trucks because they’re preferred 
by America’s leading fleet operators! 





business 


We ve bought 1135 trucks 


AND WHEW IT COMES TO AIR BRAKES, WE PREFER 


Beadixffestinghouse! 


THE WORLD'S MOST TRIED AND TRUSTED AIR BRAKES 


MR. E. WARD KING, President, 
The Mason and Dizon Lines, Ine. 


From his company's general head- 
quarters in Kingsport, Tennessee, Mr. 
King directs the activities of a dynamic 
trucking firm providing fast, efficient 
service to shippers and receivers along 

ed States. Mason and Dixon rigs, 
in 1955, rolled up a total of ov 
muilhon mules while operating on routes 
totaling 6,000 miles. The company 
maintams 26 modern terminals and 
employs 1,500 people. 


It is a rarity indeed when a product in any 
field demonstrates customer preference so 
strong that it continually outsells all other 
competition combined year after year. Yet, for 
the past twenty-seven years, this has been 
the remarkable accomplishment of Bendix- 
Westinghouse Air Brakes in the truck and 
bus fields! In fact, recognition of the greater 
safety, economy and 
Bendix-Westinghouse Air Brakes by truck 
buyers has resulted in their factory instal- 


< 
Gi ® 


dependability of 


AND WHEN IT COMES TO 


Bendixfcstinghoue! 


Weve bought 1000 trucks 


AIR BRAKES, WE PREFER 


THE WORLD'S MOST TRIED AND TRUSTED AIR BRAKES 


5 a we. 


MR. JOHN BISCROVE, President 

Red Star Lines of Auburn, N. Y., Inc, 
From be company's general headquarters 
io Auburn, New York, Mr 


directs the activities of the largest motor 


Bugrove 
carner domiciled im the state of New York. 
Red Star Express Lines serves the states 
of New York and New Jersey and main 
Lams eight coavemently located terminals 
The company employs over 750 people and 
in 1955 rolled up over 8,300,000 total miles. 


lation on more and more truck models of 
all sizes. 

Chances are good that your trucks, too, 
offer the many advantages of these power- 
ful brakes. If not, we suggest you take 
advantage of the proven superiority of 
Bendix-Westinghouse Air Brakes by offer- 
ing them as factory-installed equipment. 
It’s one sure and easy way to add more 


sales-appeal to your vehicles! 
a 


Over 2,000,000 compressors, produced over 
a twenty-seven-year span, stand behind 
the TU-FLO 400. Many advanced features 
guarantee performance no other com 
pressor can equal 


AIR BRAKES 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY « General offices and factory—Elyria, Ohio. * Branches—Berkeley, Calif., and Oklahoma City, Okla. 
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At Brown & Sharpe 


wae Natcos Help 


4 ies 
‘e 
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At Brown & Sharpe, 
a 22-spindle Natco 
3-way Machine 
handles finished 
drilling, boring and 
reaming on ‘‘00”’ 


screw machine beds 





















Slash In-Process Time 
16 Weeks to One Week 





ehh 





GRINDING and 
POLISHING 


b. 


— . aes op. i = ai 
HILL Sheet Grinder and Polisher with reciprocating hydraulic i How much ig it costing 


table processing individual sheets. 
you to produce ACCEPTABLE 


HILL Pinch Roll Grinder and Polisher for "Wet" or “Dry” —~. Pe 
operations. (Shown in series for straight line production) : finishes on FLA T surfaces 
a j ‘ ke « . 


~ - St a y 
0 hase a 


HLL 2-Rott Vertical Abrasive Belt Grind- 
ing and Polishing machines are the logical 
result of 25 years of research and experience in 
producing self contained units for successfully 
processing ferrous and non-ferrous sheets. We 
have consistently proven that wide abrasive 
belt grinding and polishing equipment must 
incorporate these fundamental features — 
rugged construction, simplicity of design, acces- 
sibility, versatility and centralized controls. 


HILL abrasive belt polishing machines are rec- 
ommended for continuous operation and insure 
lower production costs with superior finishes 
as required today by the manufacturers of deco- 
rative plastics, food processing equipment, 
automobile bumpers, lithographers and photo 
engravers plates, home appliances, etc., etc. 


Both types of machines are normally built up to 
60” wide, and larger capacity equipment can 
also be furnished. 


Your inquiries are solicited for detailed infor- 
mation and recommendations. 


























ACME MACHINERY DIVISION e 1209 


ESTABLISHED 1882 
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"The best parts? Sure, they're made of Stainless" 


flying stones, road salt, etc., without marking, 
discoloring, peeling or corroding. 

Much of the Stainless Steel being used by leading 
automotive concerns comes from the mills of 
Sharon—where buyers know they can expect con- 
sistent quality plus the industry’s finest finish. 


“As head of the Parts Department, I get a close-up 
view of this swing to Stainless Steel, and I think 
its the smartest move the auto makers could 
make.” This from the manager of the Parts Depart- 
ment of a large midwestern agency. 

“They say if replacement parts are made of cheap 
materials, our business would be better. We 
haven't found that to be true. Just the opposite in 
fact. As parts are improved, our business, anyway, 
has continued to grow. Our customers realize the 
added value of Stainless Steel.” 
Stainless trim and accessories keep cars looking 
better, longer, both inside and out. Stainless parts, 
like the rear fender plate, shown above, shrug off 


SHARON STEEL CORPORATION 


SHARON. PENNSYLVANIA 
| DISTRICT SALES OFFICES: Cuicaco, Crncinnati, CLEVELAND, 
| Dayton, Derrorr, Granp Rapips, INDIANAPOLIS, Los ANGELES, 
Mrwaukee, New York, PHrrapetenta, Rocuester, San FRANCISCO, 
SHARON, SEATTLE, MONTREAL, Que., ToRONTO, ONT. 





ph iatiee <<» - 


ee 


whether | 
you | 
think 

in terms 
of 


The crankshaft is the backbone of the piston- 
type engine. Illustrated above is the crankshaft 
forging for the most powerful! piston-type air- 
craft engine ever produced. 


Horsepower 





Thrust 


The history of Wyman-Gordon’s 
contribution to aircraft progress 
dates from the inception 

of the “flying machine”. 

The jet age is now calling 

on the unparalleled resources 

of Wyman-Gordon, which include 
the widest range of hammer and 
press equipment and the greatest 
technical know-how in the industry. 
Larger and more intricate 

forgings than heretofore available of 
aluminum and magnesium are being 
produced on presses up to 50,000 ton 
capacity, and giant hammers are 
fulfillin ng the growing need for 
forgings of titanium, high density 
materials or so-called super alloys. 
Now, as for nearly 75 years, 

there is no substitute for 
Wyman-Gordon experience and ability 
for — Keeping Ahead of Progress. 


FORGINGS OF 


At the bottom left is a turbine disc forging made 
from high density heat resisting alloy, and 
next to it is a titanium compressor wheel 
forging for two of the most powerful jet engines 
yet produced. 


WYMAN- GorDON COMPANY 


Established 1883 


ALUMINUM @© MAGNESIUM @ STEEL @ TITANIUM 
WORCESTER 1, MASSACHUSETTS 








HARVEY, ILLINOIS * DETROIT, MICHIGAN 
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get flow information 
in any form you need it 


to in 


PANEL FLOW RATE 
INDICATOR 


B 


FP 


ition 
di IN-LINE DIGITAL 


» con 
ate flow 
y st f INDICATOR 


dicate stead 


DIGITAL 
TOTALIZER 


FREQUENCY 
MULTIPLIER-CONVERTER 


... with F&P turbine meters and readout devices 


Here’s the ideal solution to flow metering prob- 
lems characterized by high temperature, high pres- 
sure, high flow volume, or rapid flow transients. 
Fischer & Porter turbine meters are inherently 
among the most accurate flow measuring devices 
available today . . . providing measurements ac- 
curate to 15% of instantaneous rates. 


The low inertia, axially balanced rotor of the 
F&P turbine meter gives optimum response to 
rapidly changing flow rates . . . providing positive 
information on changes as soon as they begin, not 
after they happen. A basic frequency output, directly 
proportionai to flow, provides a common language 
easily fed to indicating, recording, or transmitting 
equipment. You can have digital or analog indica- 
tion . . . oscilloscope recording . . . circular or strip 
chart recording . . . digital totalizing . . . transmission 
or any combination of these. Here are just a few of 
the Fischer & Porter output devices you can dovetail 
with one or more turbine meters: 


PANEL FLOW RATE INDICATOR: Provides 
scale reading in desired flow units or in percentage 
of maximum flow. Includes amplifier which may be 
used to feed EPUT meters or integrators, and 
analog converter. 

“IN-LINE” DIGITAL INDICATOR: Direct digi- 
tal readout of flow information in desired gravi- 
metric or volumetric units. Automatically selects 
turbine meter outputs by flow range. 

DIGITAL TOTALIZER: Provides integrated flow 
information accurate to 4%. 

FREQUENCY MULTIPLIER-CONVERTER: 
Extremely rapid response to transient flow signals. 
Sampling of eight points per cycle provides more 
information than conventional means. 

For complete data on the F&P turbine meter and 
some of the systems it makes possible, write for 
catalog. Address request to Fischer & Porter Co., 
4757 County Line Road, Hatboro, Penna. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 
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ECONOMY OF 
OPERATION 


EXCEPTIONAL 
PLATING SPEED 


AN UNUSUALLY WIDE 
BRIGHT PLATE RANGE 


CAN BE TAILORED 
TO THE JOB 


BEAUTIFUL COLOR 


BRIGHT DIPPING 


RECEPTIVE TO 
CHROMATE TREATMENTS 


EXCELLENT PROTECTION 
AGAINST CORROSION 


POWDER OR LIQUID 
BRIGHTENER AVAILABLE 


UDYLITE 


FOR BARREL PLATING 


Operational economy is a major feature of ZB-57 
Bright Zinc. The zine brightener is long-lasting, and 
has excellent stability, even at elevated temperatures. 


New Bright Zinc ZB-57 lets you increase production up 
to 75% per barrel and per man-hour. Gives beautiful 
bright zine coatings, even at higher voltages. 


Even in plating parts of complicated shapes with deep 
recesses, this new Udylite Bright Zine provides 
excellent color, and minimum variation in luster. 


With ZB-57, the basic solution formulation can be 
varied to meet special plating needs such as deep 
throw of the plate, or highest demands for speed. 


The blue-white finish of ZB-57 sparkles with sales 
appeal! It is unusually bright, and exceeds by far the 
standard for a decorative bright zinc. 


Since deposits have exceptional brightness, bright 
dipping is often eliminated. ZB-57 Bright Zinc ensures 
high quality finishes with minimum processing. 


Where desired, the zine deposit is extremely receptive 
to clear or colored chromate treatments, and other 
post treatments. 


The protection against corrosion afforded by a zine 
coating is proportional to its thickness. This process 
is no exception. Users will receive more protection per 
dollar than ever before. 


ZBP-57 is a dry powder for maximum economy in 
long distance shipping. For those who prefer the 
simplicity of liquid additions, ZBL-57 is available. 


Consult your Udylite representative, or write us directly 
about your needs for bright zinc plating. A test 
run of this new Udylite process will convince you. 








CORPORATION 


DETROIT 11. MICHIGAN 


Udy lite WORLD'S LARGEST 


PLATING SUPPLIER 




















CALENDAR 


OF COMING SHOWS AND MEETINGS 





Engineered Castings Show, Cincin- 


nati, O. . : ‘ .May 6-10 


Industrial Tool and Production 


Show, Toronto, Canada ..May 6-10 


British Industries Fair, Birming- 
ham, England ............May 

AIEE Aircraft Meeting, Biltmore 
Hotel, Dayton, O 

American Helicopter Society, an- 
nual forum, Sheraton - Park 


6-17 


Hotel, Washington, D. C....May 8-11 


Fluid Control Institute, spring 
meeting, Greenbrier, White Sul- 


phur Springs, W. Va......-May 8-11 


Tokyo Motor Show, Japan ..May 
Industrial Waste Conference, Pur- 
due Univ., Lafayette, Ind..May 
American Petroleum Institute, Div. 
of Refining, mid-year meeting, 
Sheraton Hotel, Philadelphia, 
Pa. caene ocr 
Industrial Nuclear Technology Con- 
ference, Museum of Science and 
Industry, Chicago, Ill. ....May 
Engineering Industries Exposition, 
Hotel Statler, New York, N. Y. 
May 

Hoist Manufacturers Association, 
meeting, Mayflower Hotel, 


10-19 


13-15 


13-16 


14-16 


16-18 


Washington, D. C. .......... May 16 


American Institute of Industrial 
Engineers, annual conference 
and convention, Hotel Statler, 
New York, N. Y. .... May 

National Industrial Conference 
Board, annual meeting, Wal- 
dorf-Astoria, New York, N. Y. 

May 

ASME Oil and Gas Power Confer- 
ence, Kentucky Hotel, Louis- 
ville, Ky. ..May 

Design Engineering Conference and 
Show, Coliseum, New York, 
me —e ee C 

American Petroleum Institute, Div. 
of Marketing, mid-year meet- 
ing, Chalfonte-Haddon Hall Ho- 
tel, Atlantic City, N. J.....May 

Fabricating Machinery Hydraulic 
Conference, sponsored by Vick- 
ers, Inc., Sheraton Cadillac 
Hotel, Detroit, Mich. .....May 

American Society for Quality Con- 
trol, convention and exposition, 
Masonic Temple, Detroit, Mich. 

May 

National Automotive Service Show, 
Boston, Mass. 

Paris Air Show, France. . 

Paris International Trade Fair 


22-24 


23-26 


May 25-June 10 
Indianapolis Race, Ind ....May 30 


American Gear Manufacturers As- 
sociation, annual meeting, The 
Homestead, Hot Springs, Va. 


June 2-5 


SAE Summer Meeting, Chalfonte- 
Haddon Hall, Atlantic City, 
N. 


J. June 2-7 


American Society of Civil Engi- 
neers, national spring conven- 


tion, Buffalo, N. Y. June 3-7 


Technical Personnel Recruiting Ex- 
position, Hotel Sherman, Chi- 


cago, Lill. .June 8-12 


ASME Semi-Annual Meeting, Shera- 
ton-Palace Hotel, San Fran- 


cisco, Calif. June 9-13 


Western Plant Maintenance & En- 
gineering Conference and Show, 
Civic Auditorium, San Fran- 
cisco, Calif. 

International Congress of Combus- 
tion Engines, general meeting, 
Zurich, Switzerland 

American Society for Testing Ma- 
terials, annual meeting, Atlan- 
tic City, N. J. 
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The ordinary fasteners securing the worm wheel to the drum shaft in this automatic screw machine loosened, 
causing $120 worth of damage to parts. Labor for the repair job cost $100. The ordinary fasteners were replaced 
with self-locking UNBRAKOs, and there has been no trouble since. 


Vibration won't loosen 
self-locking UNBRAKO socket cap screws 


UNBRAKO socket screws with the Nylok* self-locking device 
eliminate fastener problems caused by vibration. 


Take the drive system in the automatic screw machine illus- 
trated above, for example. The screws originally used to 
secure the worm wheel to the drum shaft loosened, causing 
considerable damage, besides loss of production time. These 
have now been replaced with self-locking UNBRAKO socket 
head cap screws and the trouble has been eliminated. 


An UnBRAKO socket screw with the Nylok self-locking device 
is a single unit. Just screw it into any tapped hole. Seated or 
not, it locks positively wherever wrenching stops. Constant 
vibration or endless running of a machine won't affect these 
self-locking UNBRAKOs. The screws will not work loose! 


Write today for your copy of Form 2193, which gives catalog 
and technical data on the complete line of UNBRAKO socket 
screws with the Nylok self-locking device. Or see your local 
industrial distributor. Unbrako Socket Screw ’ Division, 
STANDARD PRresseD STEEL Co., Jenkintown 53, Pa. 


— STANDARD PRESSED STEEL CO. 
— UNBRAKO SOCKET SCREW DIVISION 

HOW IT LOCKS. The tough, resilient Nylok locking pellet keys 

itself into the mating threads. It forces threads together and 

locks the screw securely—whether or not the screw is seated. *T.M. Reg. U.S. Pat. Off., The Nylok Corporation § JENKINTOWN PENNSYLVANIA 
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BENDIX DUO-DUTY AUXILIARY BRAKE 
Power to hold on grades .. . Power to stop at road speeds 


The Bendix* Duo-Duty auxiliary brake serves the 
double purpose of a positive parking brake and an 
emergency road-speed brake. 

FOR PARKING, the Duo-Duty brake has ample 
torque capacity to keep the braked wheels from 
rolling on any hill or ramp, regardless of how 
steep. 


FOR EMERGENCIES, it has the torque and thermal 
capacity to serve as a dependable stand-by brake 


at road speeds should the main braking system, 
for any reason, fail to work. 
Minimum physical pull at the hand lever, less 
weight, fewer parts, mechanically simple. 
A heavy-duty drive shaft brake that is rugged 
and right . . . built and backed by Bendix. 

*REG. U.S. PAT. OFF. 
BRAKES « POWER STEERING » POWER BRAKING « CONSTANT VELOCITY 

UNIVERSAL JOINTS * HYDRAULIC REMOTE CONTROLS 


Bendix frersss South Bend, wo. 
b] 


Export Soles and Service: Bendix Internationa! Division, 


205 East 42nd Street, New York 17, N. Y. 
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High Spots of This Issue 


* Flexible Equipment for Making Variety of Engines 
Back in the early part of 1956, Hercules Motors Corp. devel- 
oped a line of heavy-duty engines that is now available in three 
different model series. Unfolded here is the story of how 
manufacturing was planned for cost economy. Page 48. 


. a Geneva—Europe's 1957 Spring Show 
Switzerland became the center of automotive show activity 
with the advent of Spring. Assembled in Geneva were the 
latest U. S., as well as European products. Highlighted in this 
report are the leading developments of interest. Page 56. 


Advanced Tooling for the British Ferguson Tractor 
Standard Motor Co. of England has retooled and modernized 
its tractor plants so that it is now the largest tractor manu- 
facturer in Europe. How this was accomplished quickly to 
produce the new Ferguson 35 model is related here. Page 60. 


*- Copper, Bross and Bronze in Automotive Vehicles 
The red metal and its alloys—brass and bronze—are gobbled 
up at a furious rate by the automotive industries, some 200,- 
000 tons last year. Surveyed in this article are its various 
current uses and its many potential applications. See Page 68. 


$k Communist-Built Vehicles Shown at Leipzig Fair 
What’s going on automotive-wise behind the mysterious Iron 
Curtain? A number of answers to the question were provided 
in the exhibits at the recent Leipzig Fair in East Germany. 
Presented in this account are the major things seen. Page 70. 


37 New Product Items 
And Other High Spots, Such As: 


Vertol commercial helicopter; industry statistics; liquid-cooled 
automotive brakes; SAE Aeronautic Meeting; higher highway 
speeds; spraying speedometer dials; automatic lubricant spray 
system; and AWS meeting. 





AUTOMOTIVE INDUSTRIES COVERS 
PASSENGER CARS * TRUCKS + BUSES * AIRCRAFT + TRACTORS « ENGINES 
| * BODIES + TRAILERS * ROAD MACHINERY + FARM MACHINERY *+ 
| PARTS AND COMPONENTS + ACCESSORIES * PRODUCTION EQUIPMENT 
SERVICE EQUIPMENT * MAINTENANCE EQUIPMENT 
ENGINEERING ° PRODUCTION ae MANAGEMENT 











Cylinder heads are 
broached on this new 
CINCINNATI® Horizontal 
Hydro-Broach Machine, 
completely tooled up and 
ready for installation in 

@ modern, fast-moving 
production line. Opera- : 
tion—Finish broach top AA 4 
face, intake and exhaust 
manifold faces; rough 
broach joint face. Pro- 
duction — 160 per hour. 


Machining Costs Reduced Again 


... for Cylinder Heads Broached on 
New CINCINNATI Horizontal Hydro-Broach Machine 


There’s only one way for the cost of machining to go. DOWN. 
And for cylinder heads broached on the new CINCINNATI illus- 
trated above, costs go down to a lower level than ever before. 
This fine new Horizontal Hydro-Broach Machine is completely 
automatic, with single cycle push-button control for start-up after 
resetting the broach inserts, etc. € Other advantages include ele- 
vator for work transfer after second operation; complete power 
handling of the work; mechanical drive to the ram with speeds 
up to 200 feet per minute; inserted sintered carbide tools; auto- 
matic circulating lubrication; arranged for integration with other 
machines into automatic production line. 
The machine operates at a production 

CINCINNATI Horizontal Cylinder Head Broaching . rate of 160 cylinder heads per hour. a 

Machine. Other machines of this type are illus- This outstanding advancement in cylinder head broaching ma- 

trated in catalog No. M-1910. chines may have the effect of making your present equipment 
economically obsolete. Our Broaching Specialists will help you 
decide if replacement is in order. May we hear from you? 


Special Machine Tool Division 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 


CINCINNAT! == 


MILLING MACHINES - BROACHING MACHINES + CUTTER AND TOOL GRINDERS - METAL FORMING MACHINES 
HARDENING MACHINES + OPTICAL PROJECTION PROFILE GRINDERS - CUTTING FLUID - GRINDING WHEELS 
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Ford Quarterly Net, Sales 
Soar Up Over 1956 Figures 


Ford Motor Co. has reported that 
its net income in the first three 
months rose more than 36 per cent 
from the first quarter last year on a 
sales increase of 30.5 per cent. 

Net income of $100.5 million com- 
pared with $73.7 million in the first 
quarter of 1956. Net sales of $1,569,- 
500,000 were the highest quarterly 
sales in the history of the company. 
They compared with sales of $1,203,- 
100,000 in the first quarter of 1956. 

Factory sales of cars and trucks in 
the first quarter were 626,206 units. 
The figure compared with 523,392 
units in the first quarter of 1956. 


Additional Makers Plan 
Hardtop Station Wagons 


At least two more automobile com- 
panies are planning to introduce sta- 
tion wagons with hardtop styling in 
1958. Buick, Oldsmobile and Rambler 
are only makes which currently offer 
“wagons” without the center pillar. 
Popularity of such models is indi- 
cated in a report from Buick, which 
notes that 70 per cent of its station 
wagon orders specify hardtop models. 


New Concessions Granted 
To Dealers By Chrysler 

Chrysler Corp. last month followed 
on the heels of Ford in revamping 
its dealer program. The three-point 
program includes a new sales agree- 
ment, a new parts and accessories 
plan, and a dealer group life insur- 
ance program. 

Effective July 1, the new program 
provides increased assistance to a 
dealer in disposing of his property 
and equipment in the event of fran- 
chise termination and enables a de- 
ceased dealer’s widow to hold a finan- 
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FERRARI TOURING CAR HAS V-12 POWER PLANT 


The Ferrari 250 touring car is powered by a V-12 gasoline engine with a displacement 
of approximately 185 cu in., compression ratio of 8.5 to 1, and a maximum oufput of 
240 bhp at 7000 rpm. Gearbox has a total of four synchronized forward speeds. 


cial interest in the business without 
time limitation, and expands the deal- 
er’s right to nominate his successor. 
The new contract also spells out 
causes for which the company may 
terminate the agreement, It is a con- 
tinuing agreement without a fixed 
terminating or reviewing date, and 
the dealer may cancel it on 30 days’ 
notice. 

Under the new parts and accesso- 
ries program, a dealer may return 
parts for credit within 90 days of 
purchase and accessories within 30 
days. The two per cent cash discount 
for parts is retained. The new in- 
surance plan provides insurance for 
qualified dealers in amounts ranging 
up to $100,000. 


Dodge Planning to Offer 
New Truck Utility Body 


Offered by Dodge soon will be a 
new utility body for % and %-ton 
trucks. It’s designed basically for 
electricians, plumbers, painters and 
other tradesmen. The 7% ft body has 
exterior side compartments and slid- 
ing roof. 


Cross Opens Its New Plant 
For Automation Machinery 


The new $6 million factory and 
office building of The Cross Co. was 
formally opened last month. Said to 
be the first all-new facility in the U. S. 
built solely for the production of auto- 
mation machinery, it is located on a 
67-acre plot at 17801 East Fourteen 
Mile Rd., Fraser, Mich., on the out- 
skirts of Detroit. 

Milton O. Cross, Jr., president, 
pointed out at the opening that the 
occasion marked the completion of the 
first phase of an expansion program 
that enables the company to step up 
its present $15 million sales volume 
to $25 million eventually. Mr. Cross 
also noted that advanced concepts in 
organizing and programming work 
have been integrated with the last 
manufacturing techniques in the new 
facility. 

Among the many plant features 
are: simulated line production; a data 
processing department with a Univac 
high-speed electronic computer; and 
a novel engineering set-up that pro- 
vides intra-company competition for 
engineering ideas. 
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AUTOMATIC ELECTRIC MOTOR PRODUCTION 


The most modern materials handling methods were applied by Reliance Electric and 

Engineering Co. in designing its recently opened Plant No. 3 af Ashtabula, O. The 

highly automated plant which builds electric motors from 1 to 40 hp, was planned 

around the philosophy of building parts for stock, rather than specific order. Parts 

are then assembled to meet customer needs. I/lustration depicts the finishing depart- 
ment with roller and overhead conveyor system. 


Buick Puts Brakes To Test 
In Rugged Los Angeles Area 
Buick has set up a “proving 
ground” right within the city of Los 
Angeles for testing brakes. It con- 
sists of a 196-mile route covering all 
the major freeways, mountain roads, 
and downtown traffic. 

The extreme variance of road con- 
ditions in that area provides Buick 
engineers with important data on 
brake wear not possible in ordinary 
proving ground tests. Three drivers 
cover the route daily to determine 
wear on brakes. Each car carries 
special equipment to record brake 
pedal pressure, brake temperature, 
and other data. 


National Automobile Show 
Date for '58 Not Yet Set 


A decision by the Chicago Auto- 
mobile Trade Association to hold its 
1958 show during the period of Jan. 
4 to 12, 1958, has upset plans of the 
Automobile 
tion for its next national show in 
New York City. AMA was hoping 
to hold an early January show, but 
it may now change to some other time 


Manufacturers Associa- 
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to avoid conflict with the Chicago 
show. 

At any rate, the whole matter is 
up in the air at the moment. Definite 
dates are expected to be set by AMA 
The Chicago Trade 
Association said it was unable to 
change its dates because of other 
commitments by the International 
Amphitheater. 


soon, however. 


Fiat of Italy Launches Drive 
In U. S. Market With Two Cars 


Fiat of Italy is entering the U. S. 
automobile market with two models 
initially in several versions. One is 
the Fiat 600, seating four, wheelbase 
6 ft, 6% in. The other is the Fiat 
1100, seating four, somewhat roomier 
than the 600, with a wheelbase of 7 
feet, 8 in. 

Price of the 600 will be $1295 deliv- 
ered in New York, compared with 
$1024 in Italy. The price of the 1100 
model will be $1655 delivered in New 
York. 

Fiat has designated Hoffman Mo- 
tors of New York City as its distrib- 
utor. Initial sales efforts will be con- 
centrated along the Eastern Seaboard, 
and in California, 


Lincoln Starts Operations 

In New Home In Novi-Wixom 

Lincoln Div. last month started 
operations in its new headquarters in 
the Novi-Wixom area. The sector lies 
28 miles northwest of downtown De- 
troit. 

The new facilities include a 200,000 
sq ft, three-story office building, a 
1.3 million sq ft assembly plant, test 
track, and power plant. They give 
Lincoln, for the first time in history, 
completely separate facilities for the 
administration, production, and dis- 
tribution of its cars. Nearly 5000 
persons will be employed at peak 
periods, with an annual payroll of 
approximately $30 million. 

Full operation will be reached with 
the start of production of 1958 models 
in late summer. Capacity of the new 
plant (on straight-time) is approxi- 
mately 112,000 cars a year. 

The new Lincoln facilities are sec- 
ond only in size to Ford’s Mahwah, 
N. J., and Dearborn Rouge plants in 
the company’s system of 21 assembly 
plants. 


Chrysler First-Quarter Sales 

Exceeded $1.1 Billion Figure 

Chrysler Corp. chalked up sales to- 
taling more than $1.1 billion during 
the first quarter, L. L. Colbert, presi- 
dent, told a shareholders’ meeting 
last month. Earnings for the quarter 
will not be known until the middle 
of this month, when the financial 
report is due. 

The corporation’s share of the au- 
tomobile market in the first quarter 
has been at the highest level the 
company has enjoyed in more than 
three years. It climbed to slightly 
better than 20 per cent and compared 
with 14.5 per cent a year ago. 

During the first quarter, the com- 
pany shipped 421,000 vehicles, about 
one-third more than during the Janu- 
ary-March period last year. The cor- 
poration is highly optimistic about 
prospects for the second quarter, de- 
spite recent output curtailments 
which have followed a UAW ban on 
all overtime at Chrysler plants. 

The “stop-overtime” edict was is- 
sued by the union in an attempt to 
settle a labor dispute at Chrysler’s 
Los Angeles assembly plant, which 
has been idle for several weeks. Chief 
dispute at that plant is over the rate 
of output. 

Twenty directors were re-elected at 
the shareholders’ meeting in Detroit. 
One new board member was named. 
He is Paul C. Ackerman, director of 
engineering. 
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AMC Repeats Faith in Future; 
Wolfson Lends Romney Support 


George Romney, president of Amer- 
ican Motors Corp., and financier Louis 
E. Wolfson, the company’s major 
stockholder, met with Detroit news- 
men last month for a conference on 
the future course of the company. Mr. 
Wolfson said that he had conferred 
with Romney, had looked over proto- 
types of 1958 AMC cars and appli- 
ances, and was satisfied with what he 
saw. He also stated that Romney had 
given assurances that operations 
would be in the black early in 1958 
and that he was inclined to go along 
with the management all the way 
with that understanding. 

The company is also working on 
several proposals, including sugges- 
tions made by Wolfson and others. 
This is taken to mean that AMC is 
exploring the possibilities of mergers, 
or acquisitions, some of which are 
expected to materialize before the 
end of this year. 

In answer to many questions, Mr. 
Romney said definitely that the so- 
called “senior” lines (Nash and Hud- 
son) will be represented in the rew 
offerings for 1958 and that there is 
no truth in rumors that these models 
will be discontinued. Moreover, since 
the passenger car business represents 
about 50 per cent of the company’s 
volume, there is no thought of aban- 
doning it. 

AMC’s dealer representation is said 
to be good. Since April, 1956, the com- 
pany has added 545 dealers, and of 
these new dealers only 15 have 
dropped out. 


White Predicts 30% Of Sales 
Will Come From Diesel Units 


Growth of the Diesel engine mar- 
ket is pointed up by J. N. Bauman, 
president of White Motor. He pre- 
dicts Diesel-powered models will ac- 
count for 30 per cent of the com- 
pany’s total truck sales this year. 
That compares with only 8 per cent 
in 1954. White, which now buys all 
its Diesel engines, hopes to develop 
its own under a long-range research 
program. 


Air Cooler For Trucks 
Being Readied By Dodge 


Dodge soon may make available an 
air-conditioning unit for trucks. It 
would be similar to the portable unit 
now offered as a dealer-installed ac- 
cessory on Chrysler Corp. cars, ex- 
cept it would be smaller and more 
compact for installation in truck 
cabs, 
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AIRCRAFT MAINTENANCE SPEEDED BY NEW DOCK 


Shown here is a cut-away model of new maintenance dock designed for the Air Force 

by Luria Engineering Co. The readily erected steel structure is specially intended 

for fast and efficient maintenance of the B-52 and other military aircraft. Fitted with 

tailored, movable platforms for several types of planes, the dock also provides shelter 
for maintenance crews in all kinds of climates. 


S-P to Sell "Economy" Line and Mercedes-Benz Cars 


Studebaker-Packard Corp. has con- 
firmed reports that it will bring out 
a new line of “economy” cars selling 
in the neighborhood of $1800 and that 
its dealers soon would start market- 
ing the German-made Mercedes-Benz 
cars, which carry price tags up to 
$13,000. The lower-priced cars, ac- 
cording to one report, will be “de- 
chromed” versions of the company’s 
present Champion series, which now 
carry price tags of $1890 and up. 

Three models will be offered in the 
new line—a two-door sedan, a four- 
door sedan, and a station wagon. The 
two-door model will carry an adver- 
tised delivered price of $1795, with 
the other two priced that. 
Heater, defroster and directional sig- 
nals will be standard equipment on 
the two-door model. 

The cars will carry the present 
Champion six-cylinder engine, which 
the company claims will be able to 
achieve fuel economy of 25 to 29 miles 
a gallon. An eight-cylinder engine 
will probably be offered also. Reports 
that Daimler-Benz would supply S-P 
with a six-cylinder passenger car en- 
gine are unconfirmed. 

The Mercedes-Benz line of cars will 
be sold exclusively by S-P’s 2400 deal- 
ers in the U. S. and Canada starting 
in May under an agreement with 
Daimler-Benz. Until now, the car 
has been marketed in the U. S. by 


above 


Hoffman Motors, Inc., New York for- 
eign car dealer-distributor, whose 
franchise terminates May 20. Even- 
tually, S-P dealers also are expected 
to take on the Daimler-Benz truck 
line, including Diesel-powered units 
and four-wheel-drive utility vehicles. 
Under the agreement, S-P also will 
have exclusive rights to many other 
Daimler-Benz features,, such as 
swing axles, transmissions, fuel in- 
jection, and other products and com- 
ponents, 

It was also disclosed that Daimler- 
Benz and Curtiss-Wright have set up 
a U. S. Company — Curtiss-Wright 
and Mercedes-Benz, Inc.—to provide 
for the development and sales of 
Daimler-Benz products in the U. &., 
Canada, Mexico and Cuba. Likewise, 
Utica-Bend Div. of Curtiss-Wright 
will import, manufacture, and sell 
Mercedes-Benz Diesel engines—rang- 
ing from 25 hp to 600 hp—as well as 
Diesel and gasoline fuel injection sys- 
tems. 

There is considerable 
that such Mercedes-Benz 
ments as fuel injection will eventu- 
ally be offered on the Studebaker- 
Packard lines of passenger cars, al- 
though probably not on the 1958 mod- 
els to be introduced next fall. In this 
connection, it was emphasized that 
the Packard line of cars will not be 
discontinued, notwithstanding all the 


likelihood 


develop- 
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rumors that have been rampant; on 
the contrary, a new model will be 
added to the Packard line somewhat 
akin to the Studebaker Hawk sports 
car. 

On the financial side, S-P is con- 
fident it will be in the black this year. 
Roy T. Hurley, president of Curtiss- 
Wright, which counsels S-P opera- 
tions under a management agree- 
ment, indicated S-P would show a 
“modest profit” in 1957. Last year 
the company had a deficit of $43.3 
million, although it showed an oper- 
ating profit of $895,000 in the last 
two months of the year. 


Allison Transmission Weighed 
By Dodge Div. for Truck Use 


A new six-speed automatic trans- 
mission made by GM’s Allison Div. 
is being considered by Dodge for one- 
ton-and-over trucks. Ford started of- 
fering the automatic this month on 
its medium units under the name 
“Transmatic,” and will make it avail- 
able on heavy units in June. First 
brought out by Chevrolet last year 
as the “Powermatic,” the unit also is 
other truck 


being considered by 


builders. 


Quadri-Headlamps To Appear 
On Some Light Trucks In ‘58 
New improvements are coming in 

truck lighting. In addition to head- 
lamps, taillights are getting a lot of 
attention from truck builders. 

Four headlamps, now found on 
cars, will start appearing on some 
light trucks in 1958. They are ex- 
pected to become universal on trucks 
by 1960. 


Chrysler Corp. Entries Capture 
All Top Places in Economy Run 


Chrysler Corp. cars rode off with 
all top honors in the 1957 edition of 
the annual Mobilgas Economy Run. 
The contest was run during the pe- 
riod of April 14 through 18 over a 
tortuous 1568-mile course from Los 
Angeles to Sun Valley, Idaho. 

Sweepstakes winner and also top 
scorer in the upper-price class was 
an Imperial Crown sedan with 
64.5153 ton miles per gallon and 
20.9465 miles per gallon. First-place 
in the upper-medium class was taken 
by a Chrysler Saratoga with 56.7267 
tmpg and 20.7032 mpg. 
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ECONOMY RUN RESULTS 


Miles Ton Miles 
Per Per 


Low-Price Class Gallon: Galion: 


Plymouth Belvedere 
Wel sods . 21.3907 52.6211 
Ford Fairlane 500 Six. 22.2534 52.5181 
Chevrolet Bel Air V-8. 21.2636 49.4378 
Chevrolet Bel Air Six. 21.4948 49.0080 
Rambler Rebel “8"’.... 21.6214 .8914 
Ford Fairlane 500 V-8 9.1567 5.4013 
Ford Fairlane 500 Six. 22.1201 52.3140 
Ford Fairlane 500 V-8. 18.9456 .9959 
Plymouth Belvedere 
V-8 20.8968 51.4061 
Chevrolet Bel Air V-8. 20.7236 7.5606 
Low-Medium Price 
Class 
Dodge Coronet 500 V-8 22. 
Oldsmobile 88 Holiday. 19 
Pontiac Chieftain . 20 
Studebaker President 
v-8 9 
Dodge Coronet 500 V-S8 21. 
Upper-Medium Price 
Class 
Chrysler Saratoga 20.7032 
DeSoto Firedome 20.9838 
Oldsmobile 98 Holiday. 19.2164 
DeSoto Firedome 18.4994 
Oldsmobile 98 Holiday. 18.7247 
High-Price Class 
Imperial Crown : 
Buick Roadmaster .. 
Imperial Crown 


. 20.9465 
. 18.6287 
19.9527 


Low-medium class honors went to 
a Dodge Coronet 500 with 55.8920 
tmpg and 22.0047 mpg. Topping off 
the triumph for Chrysler Corp. was 
the emergence of a Plymouth Belve- 
dere as winner in the low-price class 
with 52.6211 tmpg and 21.3907 mpg. 

Average ton miles per gallon for 
all cars was 52.0414, and average 
miles per gallon was 20.4865. Aver- 
age speed for all cars was 41.2524 
mph. 


Piston Engine for Automobiles 
Expected to Stay for Some Time 


Chevrolet general manager E. N. 
Cole met the Detroit press recently 
for a seminar on some of the engi- 
neering developments in the air to- 
day. As far as power plants are con- 
cerned, Mr. Cole believes that the 
reciprocating engine is here to stay 
for a long time to come, certainly for 
the next 10 years. He foresees further 
developments both in design and man- 
ufacturing methods that should make 
the piston engine still more attractive. 

He feels, too, that we have a long 
way to go to satisfy the need for 
adequate acceleration in terms of 
horsepower delivered at the wheels. 
This implies that the end of displace- 
ment engines and further increases 
in output are still off in the future. 


In fact, Mr. Cole believes the only 
limitation is in the displacement of 
the engine from a practical engineer- 
ing standpoint. 

Gas turbines are of interest, of 
course, but he believes they are more 
practical for heavy-duty truck opera- 
tions than for automobiles, at least 
in the present state of development. 

Touching on Chevrolet’s business, 
Mr. Cole stated that Corvette produc- 
tion for 1957 has been upped to 20 a 
day, compared with 25 last year. He 
also said they have an impressive 
backlog of orders for Corvettes. 

Station wagons are becoming big 
business for Chevrolet. In fact, it was 
estimated that within not more than 
five years sta ion wagons would ac- 
count for 20 to 25 per cent of regis- 
trations. 

There was considerable discussion 
of the invasion of small, economical 
foreign cars. The question now is 
whether there is sufficient real pub- 
lic demand for small, cheap cars to 
warrant their widespread introduc- 
tion by our own industry. Would de- 
mand support a yearly production of 
a minimum of 500,000 units? 


Moreover, what are the psychologi- 
cal implications of the wave of for- 
eign car buying? Is it strictly econ- 
omy, or is it evidence that several 
hundred thousand people out of our 
population want a “different” foreign 
car? Many of these intangibles would 
have to be evaluated before any de- 
cision can be made. 

One thing is sure: for the first time 
in some years industry leaders ap- 
parently are thinking in terms of 
meeting the demand for low cost 
transportation, perhaps as a second 
or third car. 


GM Contributes $35,000 
To Negro College Fund 


A $35,000 gift to the United Negro 
College Fund was announced by Gen- 
eral Motors Corp. It brings to $135,- 
000 the amount GM thus far has 
given to the fund. 

The grant was made under GM’s 
expanded program of support for 
higher education and provides yearly 
grants to associations of colleges. 
When in full operation, the plan also 
will be aiding 1600 outstanding young 
men and women each year studying 
under four-year GM scholarships. 
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DUAL-PURPOSE PLANE 


Experimental tilt-wing VTOL research air- 
craft, developed by Vertol Aircraft Corp., 
was unveiled recently. Designated the 
Vertol 76, it is powered by a Lycoming 
T-53 gas turbine engine placed aft of 
the cockpit and atop a tubular fuselage 
structure. Two rotor-propellers are mount- 
ed on the leading edge of the wings. 


Airborne Accessory Power 
Systems Integrated by GE 


General Electric Co. has taken a 
major step toward integration of its 
airborne accessory power systems 
business. It has combined its line of 
air turbine drive products with its 
line of hydraulic constant speed 
drives. 

As a result of the combination, the 
manufacturing of hydraulic drives will 
be transferred from Schenectady, 
N. Y., to Lynn, Mass. Approximately 
600 employees in the Hydraulic Prod- 
ucts Section will be affected by the 
reorganization. 

The Aircraft Accessory Turbine 
Dept. has also established a systems 
engineering group at Lynn to inter- 
pret the accessory power needs of the 
aviation industry in terms of optimum 
systems for specific applications. 


White Motor Sets Records 
In Both Sales and Income 


New high records in both net income 
and sales in 1956 for the second con- 
secutive year were announced by White 
Motor Co. Net income amounted to 
$7,187,875, a gain of 18.6 per cent over 
the $6,061,180 in 1955. 

For the first time in industry, the 
company’s sales crossed the $200 mil- 
lion mark in reaching a total of $207,- 
411,732. This represented an increase 
of 15.3 per cent over the previous 
year’s total of $179,944,264. 
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Pesco Products Div. of Borg- 
Warner Corp. has become an ex- 
clusive aircraft accessory producer. 

7. * * 


Kaiser Steel Corp. has made ar- 
rangements to finance an additional 
$81 million expansion program. 
This will increase the company’s 
current expansion to $194 million. 


* * * 


Westinghouse Electric Corp. 
forecasts sales approaching a 
record $2 billion for 1957. 


* x + 


Vickers, Inc., has opened a new 
plant for its Aero Hydraulics Div. 
at 3201 Lomita Blvd., at Torrance, 
Calif. . . . Thompson Products, 
Inc., is opening a new plant in 
Manchester, Mo., soon to produce 
Spirolox retaining rings. 


* * «* 


Sun Oil Co. has extended its oil 
drilling activities to Venezuela. 


* * + 


Brown Trailers, Inc., has an- 
nounced development of a new air- 
ride running gear that is coupled 
with a new aluminum trailer. 


* * * 


Yale & Towne Mfg. Co. is build- 
ing a new $4 million materials 
handling equipment manufacturing 
plant and mid-continent parts de- 
pot at Forrest City, Ark. 


* * = 


Purolator Products, Inc., has 
merged its Detroit area sales of- 
fices with those of its wholly owned 
subsidiary, Industrial Wire Cloth 
Products Corp. 

+ * > 


White Motor Co. and Air-Maze 
Corp. have developed a new air in- 
take system for gasoline truck 


engines. 
* ~ * 


Canadian Car & Foundry Co., 
Ltd., has changed its name to 
Canadian Car Co., Ltd. 


* * * 


Westinghouse Electric Corp. is 
building a new manufacturing and 
repair plant at Compton, Calif. 

. Air Reduction Sales Co. will 
build a new air liquefaction plant 
at Acton, Mass. 


Firestone Tire & Rubber Co. 
has added a new 35-hp model to 
its outboard motor line. 


* * * 


Rotor-Craft Corp. has developed 
a one-man, rocket-powered heli- 
copter called the “Pinwheel” for 
the Navy. Civilian model may be 
offered for less than $1000. 


* * a” 


ACF Industries, Inc., has moved 
its headquarters offices to 750 
Third Ave., New York, N. Y. 


* * * 


B. F. Goodrich Co. plans to 
spend about $41 million on expan- 
sion this year. . . . Lukens Steel 
Co. is launching a $33 million ex- 
pansion program to boost its rated 
ingot capacity by nearly 25 per 


cent. 
* . * 


Lockheed Aircraft Corp. is ex- 
pected to announce within the next 
three or four months a new-type 
airplane to be manufactured at its 
Georgia Div. plant. 


* * * 


Kaiser Aluminum & Chemical 
Corp. will build a $2 million alu- 
minum foil processing plant at 
Belpre, O. 


* * bd 


Minnesota Rubber and Gasket 
Co. has acquired the assets of Gen- 
eral Industrial Products Co., Inc. 
. . . Consolidated Diesel Electric 
Corp. has purchased the business 
and assets of Lima Electric Motor 
Co. 


* * * 


Curtiss-Wright Corp. states that 
it has no present plans to exercise 
its option to buy five million 
shares of Studebaker-Packard 
Corp. stock. . 


* * * 


Westinghouse Electric Corp. has 
formed new General Products and 
Apparatus and Defense Advertis- 
ing Departments. 

foal + 7. 


L. A. Young Spring & Wire 
Corp. will manufacture and sell the 
patented Neg’ator constant-force 
spring in high-volume automotive 
applications. 

(Turn to page 125, please) 





AUTOMOTIVE 
AND AVIATION 


Wide range of models are included in the new International 50th Anniversary A-line 

of motor trucks. Grouping above shows representative models of (left to right): 

light-duty A-100, A-110, A-120 and A-130; medium-duty A-160; and heavy-duty A-180 

series. Gross vehicle weights range from 4200 to 33,000 |b, and power plants are 

five gasoline and four LPG International Black Diamond valve-in-head, six-cylinder 
truck engines ranging from 112 to 154 hp, according to the company. 


Chrysler Corp. Notes Boom 
In Power Equipment Sales 


Demand for power equipment on 
cars continues to climb. Evidence of 
this is a report from Chrysler Corp. 
which shows a notable percentage 
increase in sales of all items. 

The percentage of Plymouth and 
Dodge car equipped with power 
steering, for example, currently is 
twice as great as during the 1956 
model run. More than 75 per cent 
of the Plymouths are being equipped 
with automatic transmissions, com- 
pared with 61 per cent last year. 


IHC Celebrates Its 50th Year; 
Several Developments Underway 


International Harvester Co. cele- 
brated its 50th anniversary in the 
truck business last month with a 
television program 
meetings throughout the 
U. S. The company also marked the 
occasion with the introduction of its 
new A-line of trucks (see illustration). 

According to P. V. Moulder, [HC 
president, the company had a truck 
sales volume of $573 million in 1956. 
The figure represented 46 per cent of 
total sales volume for all divisions to 
make the Motor Truck Div. the com- 
pany’s largest operating unit. 

From an engineering standpoint, 
IHC is aiming at the development of 
numerous advanced things of general 
interest. According to W. D. Reese, 
manager of engineering, the company 


closed-circuit 
reaching 
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is studying the adoption of fuel in- 
jection, as well as turbocharging, in 
seeking avenues of increased power 
and better fuel economy. He believes 
that in another year fuel injecticn 
systems will be available for truck 
engines. 

IHC is also investigating the feasi- 
bility of gas turbines, as well as gasi- 
fier-turbine power plants. Mr. Reese 
does not believe, however, that the 
gas turbine power plant will appear 
on a widespread basis in motor trucks 
for five years or more. He also men- 
tioned that IHC is investigating all 
manner of new brake systems, includ- 
ing hydraulic retarders. 

The company is also in the process 
of greatly expanding its manufactwr- 
ing facilities. It has purchased about 
530 acres near the present Springfield 
(Ohio) Works for contemplated ex- 
pansion. Construction of a major as- 
sembly plant on this site, featuring 
four different assembly lines (one for 
each of their truck categories is vis- 
ualized. This plant would serve to 
centralize all assembly operations to 
leave space at the Fort Wayne (Ind.) 
Works for an expansion of manufac- 
turing facilities. Consideration is also 
being given to the possibility of ex- 
panding facilities for West Coast 
models. 

There is a major project for the 
introduction of new production equip- 
ment to expand current facilities. Two 
large Danly presses were installed re- 
cently at Springfield for the produc- 


tion of large body stampings, such as 
roof panels and side panels: Fort 
Wayne is in the process of installing 
new machine tools for making heavy- 
duty axles. 

At Indianapolis, where most engines 
(including V-8’s) are produced, IHC is 
adding 40,000 sq ft to the plant and 
expanding machine tool facilities for 
the V-8 engines. When this project is 
completed, it will permit doubling of 
V-8 engine production. 


Ford Savings-Stock Program 
Exceeded $23 Million In ‘56 


Contributions by Ford Motor Co. 
and its salaried employes to the com- 
pany’s savings-stock investment pro- 
gram totaled about $23.4 million in 
1956. The total includes approxi- 
mately $15.8 million contributed by 
the employes and approximately $7.6 
million by the company. 

Under the program, an eligible sal- 
aried employe each year may con- 
tribute up to 10 per cent of his base 
salary and cost-of-living allowance, 
with a limitation of $2000 per year. 
Each employe may elect one of two 
plans—the savings plan or the stock 
investment plan. 

Under the savings plan, half of 
the employe’s contribution is invested 
in U. S. government bonds and half 
in Ford common stock. 

The stock investment plan offers an 
employe the option of placing half of 
his contribution in government bonds 
and half in Ford common stock, or 
having his entire contribution in- 
vested in stock. The company’s con- 
tribution of 50 cents for every dollar 
contributed by an employe is invested 
entirely in company stock. 


Special Equipment Increases 

Capacity of Chevrolet Trucks 

Maximum capacity rating on Chev- 
rolet’s middleweight trucks can be 
increased from 19,000 to 21,000 lb 
with new special equipment now be- 
ing made available. Package includes 
283 cu in. V-8 engine, 16,000-lb rear 
axle, 7000-lb front axle, and heavier- 
duty front and rear springs and tires. 


Two Air Force Contracts 
Given Continental Motors 


Continental Motors Corp. recently 
received two Air Force orders total- 
ing approximately $17 million. One, 
valued at $9.1 million, is for improve- 
ment on the J-69 gas turbine engine 
used in military training aircraft. 
Valued at $7.8 million, the second 
order calls for “Packette” engines 
and engineering data. 
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Safety Council Cites 
GM For Record In "56 

General Motors Corp. in 1956 
achieved the best safety record in its 
49-year-history. The company earned 
its 12th “Award of Honor” in the past 
15 years, according to the National 
Safety Council. Of GM’s total 500,- 
000 employes in the U. S. and Can- 
ada, 99.8 per cent lost no working 
time during 1956 as a result of an 
occupational illness or on-the-jeb ac- 
cident. 

The company-wide accident fre- 
quency rate (number of disabling in- 
juries per million manhours worked) 
in 1956 was 1.2. This was an im- 
provement of 54 per cent over the 
average for the previous 10 years. 
The 1956 severity rate (number of 
days lost per thousand hours worked) 
was .21, a 50 per cent improvement. 


Further Details Disclosed 
On Earth Satellite Rocket 


New details of the construction and 
operation of the earth satellite Jaunch- 
ing rocket have been revealed by 
Glenn L. Martin Co. 

The first-stage propellant tanks are 
of welded aluminum, while those in 
the second stage are of stainless steel. 
The rest of the second stage skin is 
magnesium thorium—a relatively new 
material. The nose cone is constructed 
in halves of a molded asbestos phen- 
olic material with a titanium tip. 

The first-stage engine will be ‘ree 
to swivel a little more than three deg 
in any direction, thus changing the 
course of the vehicle toward the op- 
posite direction. To control the “roll” 
of the rocket, small rotating jets will 
be used, The jet nozzles are capable of 
being rotated in less than a tenth of 
a second by solenoid-controlled pneu- 
matic actuators. 


Injury Rates Kept Low 
At Ford Plants In ‘56 


Last year turned out to be one of 
the safest years on record for Ford 
Motor Co. employes. The on-the-job 
injury frequency rate was reduced to 
1.43 for each one million manhours 
worked. The injury-severity rate 
totaled only 270 lost days per one 
million man-hours work. 

The Chicago Aircraft Engine Div. 
reported the best record for the year 
of all Ford divisions. It had a fre- 
quency rate of only .47 and lost time 
of 31 days per one million hours 
worked. Seven Ford plants worked 
through the year without a single dis- 
abling mishap. 
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PIASECKI TO PRODUCE BABY HELICOPTER IN U. S. 


The Ultra-Light single-rotor, jet-powered helicopter, developed by Fairey Aviation 
Co., Ltd., has been introduced in the U. S. by Piasecki Aircraft Corp. It is under 
evaluation by the Defense Dept. for troop mobility, and Piasecki has an option to manu- 
facture it. The propulsive system of pressure jets at the rofor blade fips is said to 
permit easy maintenance. Palouste engine, a turbine air compressor designed by the 
French Turbomeca Co., is also produced in England by the Blackburn Co. and by 
Continental Aviation Engine Corp. in the U. S. for several military applications. 


Aluminum Dump Bodies Proving 
Popular in Roadbuilding Uses 


Aluminum dump bodies for large 
earthmoving equipment are expected 
to become increasingly popular among 
roadbuilders. Alcoa is doing an active 
promotion job working with truck 
makers, body builders, and contrac- 
tors to demonstrate payload advan- 
tages of the light metal bodies. 

Reduced tare-weight permits haul- 
ing up to 25 or 30 per cent more dirt 
and cuts operating cost per yard. 
Another advantage is that fewer ve- 
hicles can move the same cubage of 
dirt because of the aluminum bodies. 


Westinghouse Sales Show Rise 
As Earnings Declined in 1956 
Net sales billed by Westinghouse 
Electric Corp. for 1956 totaled $1,- 
525,375,000, an increase of six per 
cent over 1955. 

Income for 1956, before giving effect 
to the LIFO (last-in, first-out) method 
of inventory evaluation, was $15,537,- 
000, compared to net income of $42,- 
803,000 at the end of 1955. Net income 
for 1956, after applying the LIFO 
method of inventory evaluation, was 
$3,492,000. 


Sales of Heavy-Duty Trucks 
This Year Could Match 1956 


Bolstered by the new highway- 
building program, heavy-duty truck 
sales this year could easily equal the 
1956 total. That optimistic report 
comes from Robert F. Black, chairman 
of White Motor Co. 


Mr. Black notes that more than 
$600 million of trucks in the 19,500 
GVW and above class were sold last 
year. The figure was about 12 per cent 


above 1955. 


Allis-Chalmers Sales Rise; 
Profit Dips To $20 Million 
In spite of a $12 million increase 
in sales last year, earnings of Allis- 
Chalmers Manufacturing Co. declined 
to $20.3 million from $24.8 million in 
1955. Sales last year totaled $547.4 
million, compared with $535.1 million 
in the preceding 12-month period. 
Assets increased from $445.7 million 
to $513.9 million. 


Truck Production Starts 
Upward After Long Lull 


Truck production, down about 12 
per cent in the first quarter under 
the like 1956 period, is now heading 
upward. High output by the indus- 
try last month (April) may trim that 
deficit. 


Correction 

It was erroneously stated on page 
33 of the April 15 issue that Ford 
Div. had set a price of $2962 on its 
Skyliner retractable hardtop  con- 
vertible. Later information indicates 
a suggested list price of $2702, ex- 
clusive of Federal taxes, transporta- 
tion, or dealer preparation charges, 
with an eight-cylinder engine. Target 
for the current model run is in excess 
of 20,000 units. 





Snyder Too! & Engineering Co.—Leo P. 
Gajda and Bruce M. Regan were named 
vice-president for engineering and vice- 
president for manufacturing, respectively. 


Bullard Co. — 
William C. New has 
been made advertising 


" « manager. 


Chevrolet Motor Div., General Mo- 
tors Corp.—M. S. Rosenberger has 
been named assistant chief engineer 
in charge of engine and passenger 
car chassis design; Max M. Roensch, 
assistant chief engineer in charge of 
experimental test operations; Nelson 
E. Farley, director of experimental 
laboratories; and George A. Brund- 
rett, director of proving ground ac- 
tivities. 

Motch & Merryweather Machinery 
Co.—Louis Reiss has been appointed 
treasurer. 

Rochester Products Div., General 
Motors Corp.—Robert W. Decker was 
named division works manager to suc- 
ceed Charles C. Brandon, now direc- 
tor of production and material con- 
trol and purchasing. 

Allis-Chalmers Mfg. Co. — Henry 
Larsen is now assistant general 
works manager for the Tractor Group. 

Behr-Manning Co.—Henry R. Merrill 
has been appointed vice-president in 
charge of sales. 

Mercury Div., Ford Motor Co.— 
E. A. Erickson has been appointed 
national parts and service manager; 
Richard S. Hanel, parts and accesso- 
ries operations manager; R. R. Nadal, 
central regional sales manager; A. H. 
Crawley, dealer affairs manager; and 
J. R. Maroni, marketing analysis and 
planning manager. 
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Kaiser Aluminum & Chemical Sales, 
Inc.—Robert C. Bichan has been made 
automotive industry sales manager, 
succeeding M. C. Crockett, now assis- 
tant to the vice-president and general 
sales manager. 

Borg-Warner Corp.— William A. 
Valiant has been elected assistant 
treasurer. 

Ohio Crankshaft Co., Crankshaft 
and Camshaft Div.—H. J. Louth was 
made works manager, and Ben M. 
Kozman, Jr., was promoted to per- 
sonnel director. 

Dole Valve Co.—John J. Goodwillie 
and James K. Lund have been ap- 
pointed vice-presidents. 

Eaton Mfg. Co., Valve Div.—How- 
ard R. Johnson was promoted to as- 
sistant general manager. 

Cummins Engine Co., Inc.—N. M. 
Reiners was named vice-president of 
research. 

Bendix Aviation Corp., Interna- 
tional Div.—Theodore Voorhees has 
been appointed general manager. 

Oldsmobile Div., General Motors 
Corp.—William J. Slachta has been 
appointed superintendent of the final 
assembly plant. 

Aircooled Motors, Inc. — Howe H. 
Hopkins has been named chief engi- 
neer. 

Sterling Engine Co.— Richard L. 
Gates has been appointed chief engi- 
neer. 

U. S. Steel Export Co.—William S. 
Morrison has been appointed presi- 
dent. 

General Electric Co.—Eugene M. 
Beattie was made manager of execu- 
tive aircraft operations. 


E. W. Bliss Co.—Charles H. Schwerin 
was made manager of West Coast sales 
for the Mackintosh-Hemphill and Rolling 
Mill Divs., and James K. Wingard was 
chosen manager of engineering for the 


Press Div. 


J. J. Tourek Mfg. Co—William D. 
Ross was appointed president, and R. A. 
Burritt was named vice-president and fac- 
tory manager. 


Babcock & Wilcox 
Co.—M. Nielsen has 
been elected president. 





Necrology 


Carl J. Bock, 62, retired chief 
engineer of GMC Truck & Coach 
Div. of General Motors Corp., 
died Apr. 2, at Pontiac, Mich. 

Gail I. Middleton, 62, secretary 
of the Freight Rate Committee of 
the Automobile Manufacturers 
Association, died recently, at De- 
troit, Mich. 

George A. Fryberg, production 
manager of the Abrasive Div. of 
Norton Co., died Apr. 6, at 
Shrewsbury, Mass. 

Leonid A. Umansky, 66, retired 
manager of industrial engineer- 
ing for General Electric Co., died 
Apr. 3, at Schenectady, N. Y. 

Charles J. Reimer, 46, general 
purchasing agent of SKF Indus- 
tries, Inc., died recently, at Phila- 
delphia, Pa. 

Thomas H. MacDonald, 76, re- 
tired chief of U. S. Bureau of 
Public Roads, died Apr. 7, at Col- 
lege Station, Tex. 

Leo Donovan, 53, well-known 
automotive writer for the Detroit 
Free Press, died Apr. 6, at De- 
troit, Mich. 
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“WN e 
get 
better 
finish 
and 
die 
threads 
last 
longer 


... With 
Texaco Sultex 
Cutting Oils,” 

says 
Cormier & Shaver 
Mfg. Co., 
Cleveland, Ohio 








Machining carbon steel parts on New Britain multiple spindle automatics. 


“We are a job shop,” continues this customer, “and we machine many different 
types of steel. But our most demanding operation is the threading of automobile 
car heater parts from SAE 1010 carbon steel. We need a cutting oil that will 
provide a fine finish, and that will give us good die thread life. For several years 
now, Texaco Sultex Cutting Oil A 2 has been doing an outstanding job for us.” 

There is a complete series of Texaco Cutting Oils to handle your toughest jobs 
in high speed cutting, broaching, threading and tapping. Let your Texaco Lubri- 
cation Engineer suggest the proper ones to help you do all your machining most 
efficiently, and at lowest cost. Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 


The Texas Company, 135 East 42nd Street, New York 17, N. Y. 


CUTTING, GRINDING, 


TEXRCO TEXACO SOLUBLE AND 


reat 
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\ : Prcstically any she part in its size range can be cut 
accurately on a Fellows No. 4GS Gear Shaper . . . with either ;-kemi-automatic 
Ne or full-automatic operation, d g on your needs! 


xibility makes the powerful “4GS” ideal for long runs on 


similar parts or for short runs of varied jobs. Set-ups are easy and fast. Internal or 
external spur and helical gears, as well as splines, cams and other irregular non- 
involute shapes up to 6” P.D. and 2” face width can be cut on this machine. 


Nine cutter speeds range from 98 to 635 strokes per minute. 


The versatility of Fellows No. 4GS Gear Shaper, with manual operation or any degree of 
automation, can very probably lower your cutting costs. Ask your Fellows Representative to 


show you facts and figures. Write, wire or phone any Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY THE 
78 River Street, Springfield, Vermont > * 
Branch Offices: PRECISION 
1048 North Woodward Ave., Royal Oak, Mich. LINE 
150 West Pleasant Ave., Maywood, N.J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 





FELLOWS “4GS” 


Helical gear cut on a motor crankshaft. Operation can be 
manual or semi-automatic. Part is held in a bushing at 
the bottom, an air operated split sleeve support at the 
top and driven from the connecting rod bearing surface. 


Two cams and a gear are cut at the same time on this gas- 
oline motor part. Cutters are used in tandem and are 
keyed together to give the required relation between 
the positions of the cams and the teeth of the concentric 
gear. Operation is manual. 


...or anything in between! 


Internal clutch parts produced with fully automatic load- 
ing and unloading. Part is transferred from loading 
chute to air operated expanding arbor and teeth are 
cut. Part is then removed from arbor and transferred 
to unloading chute while another blank is being loaded. 


Automotive transmission cluster gear shaft handled auto- 
matically. Air operated “fingers” move shaft into posi- 
tion for automatic chucking and then place finished part 
in unloading conveyor. 


Gear Production Equipment 








Graph-Mo’* dies cut downtime 50% 
on deep draw for round vacuum cleaner! 


NGINEERS at The Hoover Company had a tough 

problem in getting that round vacuum cleaner shape 
in the new Constellation. The two circular dies that form 
the hemispheres often galled, picking up bits of the steel 
being formed. This scored the dies, marred the finished 
parts. Production had to be shut down while the dies were 
repolished. And extra polishing of the hemispheres ran 
up costs still more. 

After studying the problem, Timken Company metal- 
lurgists recommended dies made from Graph-Mo®—a 
special tool steel developed by the Timken Company. 
Results were outstanding. The new Graph-Mo dies cut 
downtime 50%. The combination of free graphite particles 


TIMK 


TRADE-MARK REG. U.S. PAT. OFF 


and diamond hard carbides in its structure make it out- 
wear other tool steels 3 to 1. Production rolled smoothly 
and refinishing time was cut. 

Graph-Mo machines 30% easier than conventional tool 
steels. And its uniform response to heat treatment elimi- 
nates distortion—saves time and money in lots of tough jobs. 

Graph-Mo is one of four graphitic tool steels developed 
by the Timken Company. If you would like more informa- 
tion about their uses in dies, punches, gages and machine 
parts, send for the new Timken Graphitic Steel Book. The 
Timken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable address: ‘““TIMROSCO”’. 


TEEL 


Fine 
Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Corning window is sup- 
ported by eight Lord Heavy 
Duty Plate Form Mountings 
equipped with snubbing 
washers which limit and 
cushion excessive shock 
movement. 


ATLANTA, GEORGIA - CEdar 7 -1123 
BOSTON, MASS. - HAncock 6-9135 
CHICAGO, ILL. - Michigan 2-6010 
CLEVELAND, OHIO - SHadyside 9-3175 
DALLAS, TEXAS - Riverside 1 -3392 


adiation 
eshielding * 
. 

windows 




















a, 


Lord bonded rubber mount- 
ings provide a resilient but 
stable base for shipping 
massive glass casting. 





DAYTON, OHIO - Michigan 8871 
DETROIT, MICH. - TRinity 4-2060 

LOS ANGELES, CAL. - HOliywood 4-7593 
NEW YORK, N. Y. - Circle 7-3326 
PHILADELPHIA, PA LOcust 4-0147 


“in Canada — Railway & Power Engineering Corporation Limited” 


LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA 
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SONDED RUBE 


protected 
in transit by 


LORD shippin 


= =—_ “se 
en 


mountings &5 


SB These 5000-pound glass castings used as 
shielding windows against nuclear radiation 
posed some unusual shipping problems. 
Transporting these observation windows from 
the Harrodsburg, Ky. plant of Corning Glass 
Works to the installation sites exposed them 
to costly and irreparable damage. The weight, 
and irregular shape of the windows 
complicated the problem. 

Lord research and engineering produced an 
economical solution by flexibly supporting 
the windows on eight Lord bonded rubber 
mountings. The mountings isolate vibration and 
reduce shock which might damage the glass. 
This move has paid off for Corning—no 
windows shipped on Lord mountings 

have been damaged! 

If damaged shipments are costing you time, 
money and poor customer relations, take 
advantage of Lord’s experience and facilities. 
Contact the Lord field engineer nearest you 
or the Home Office, Erie, Pa. 


designers 

and producers 
0 of bonded 

rubber 
products 
since 1924 

















Ingersoll Shear Clear Cutter 
7600 series... Pat. No. 2168417 
Page 14, Catalog 66 


Feed rate increased 2!/2 to 5 times 
at Vaughn 
with this 


INGERSOLL SHEAR CLEAR CUTTER 


The cutter previously used was nullifying the investment 
in a new standard, knee-type milling machine. The ma- 
chine had more power than was being utilized. The feed 
rate was only 12” per minute. The change to Ingersoll 
Shear Clear permitted the Vaughn Machine Company, 
Cuyahoga Falls, Ohio, to capitalize on its machine in- 
vestment and obtain the economy and efficiency of in- 
creased feed rate. A feed range of 30” to 60” per minute, 
when milling rough forgings and steel castings, is now 
continuously maintained. 

Ingersoll inserted blade cutters are used on all makes of 
machines for milling and boring a wide range of materials. 
An Ingersoll Cutter Division representative will be glad to 
discuss this and other feed rate experiences with you. Use this new 82 page guide 


Whether you are concerned with feed rates, longer tool for selecting the right in- 
oe > * : serted blade milling and bor- 
life, finish or cutter costs, the new Ingersoll cutter catalog ing cutters for your work. 


will be a valuable guide. Write Department 661. Cee HR Ceeey. 


CUTTER DIVISION 


THE INGERSOLL MILLING MACHINE COMPANY 


ROCKFORD ILLINOIS 
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Whatever your Source of heat... 
LINDBERG HEAT TREATING FURNACES 
OFFER THESE EXCLUSIVE ADVANTAGES 


_.. IN THE GAS-FIRED FURNACE 
NEW LINDBERG VERTICAL RADIANT TUBE 


Because of its revolutionary design, this tube provides a 
new level of gas-fired furnace performance. The secret 
lies in the new Lindberg tube’s “dimples.” The tube 
carries a central stream of mixed air-and-gas surrounded 
by a cylindrical stream of air alone. Combustion occurs 
in the area between these two streams. The “dimples” 
create eddies accelerating combustion and maintaining 
even temperatures along the entire tube. 

This Lindberg tube will operate at maximum efficiency 
for a longer period of time. The special protective coat- 
ing gives greatest possible resistance to carbon penetra- 
tion. Vertical position eliminates soot deposit and result- 
ant temperature increases at points of sooting. 

Tubes are 59 inches long, weigh only 29 pounds, 
changeable in a few minutes. No costly furnace shut- 
downs nor high labor and material cost for tube changes. 


.. . IN THE ELECTRIC FURNACE 
NEW LINDBERG CORRTHERM ELEMENT 


CORRTHERM, Lindberg’s radically advanced new electric 
heating element offers advantages never before available 
for heat treating furnaces. With this new element car- 
burizing and carbonitriding with electricity becomes 
practical, efficient and economical. Ideal, too, in other 
types of Lindberg electric furnaces. 

The outstanding feature of the CORRTHERM element is the 
extremely low voltage at which it operates. Consequently, 
leakage through carbon saturation and shock or short 
hazards are eliminated. Elements also act as baffles to 
direct circulation of convection streams. 

CORRTHERM elements are practically indestructible. 
Work load or operator’s charging tool can’t hurt them. 
Watts density is at all time low. Easily installed or replac- 
ed, too, as element merely hangs in furnace and no com- 
plicated mountings are required. 


Lindberg Field representatives in 21 cities are ready to show you how Lindberg furnaces with 


these revolutionary new elements can improve your heat treating process. 


You'll find your 


Lindberg representative's name in the classified section of the phone book or write us direct. 


LINDBERG "@& FURNACES 


LINDBERG ENGINEERING COMPANY 
2491 W. Hubbard Street @ Chicago 12, Illinois 
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Perspective view of the first transfer machine in which all top and bottom holes 
are drilled. In the foreground may be seen the W. F. & John Barnes heads supplied 
for many of the stations. 


Close-up of one of 
the stations in a 
transfer machine 
with a six-cylinder 
block seen entering 
the first station of 
the top and bottom 
drilling operation. 
The steel guide bar 
in the center is 
about fo pick up 
the milled channel 
for accurate align- 
ment. This view also 
shows the cluster 
plate with its quick- 
change spindles. 


Flexible Equipment for Making 
Wide Variety of Engines 


By 
Joseph Geschelin 


AST year (see AI, January 1, 
1956) Hercules Motors 


Corp. announced the initial 
development of a line of heavy 
duty engines which is now avail- 
able in a series of 3-cyl, 4-cyl, and 
6-cyl enbloc models in three bore 
sizes for each block. Featuring 
maximum interchangeability of 
major elements, these engines are 
available in spark or compression 
ignition versions. 

From an engineering standpoint, 
this unified design promotes maxi- 
mum economy of the product for 
the benefit of the user since ser- 
vice and replacement parts stock- 
ing has been simplified so greatly. 

From the manufacturing stand- 
point, the pressing problem was 
to develop modern mass produc- 
tion methods and special equip- 
ment which, at the same time, 
would have the necessary fléxi- 
bility to assure cost economy. As 
will be illustrated later, this was 
realized to the maximum degree 
in the case of the cylinder block 
machine line. Composed largely of 
transfer machines and single-pur- 
pose machines, it has been ar- 
ranged in such fashion as to per- 
mit the machining of 3-, 4-, and 
6-cyl blocks over the same equip- 
ment without change in fixturing. 
The individual types of blocks are 
scheduled in economic lot sizes, 
the only change in setup being in 
the number of spindles used on 
each head. 

Cylinder heads are handled in 
similar fashion, using smaller spe- 
cial purpose drilling machines and 
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simpler milling machines. One of 
the speciai features on this line is 
the use of Sundstrand magnetic 
plates for holding the work. They 
are sufficiently powerful to hold 
heads even under extremely heavy 
milling cuts. 

Equipment on both the cylinder 
block and cylinder head lines is 
noteworthy for an unusual degree 
of flexibility. The cylinder block 
transfer machines and other items 
of equipment will handle the en- 
tire range of blocks—3, 4, and 
6-cylinder—in economic lots or 
batches with only minor changes 
required in tooling. Each station 
of a transfer machine is provided 
with large multiple-spindle heads, 
containing the maximum number 
of quills that may be required for 
the largest block, the quills being 
properly located as to the desired 
spacing. All that is necessary then 
to convert a machine from one 
block to another is to apply the 
required number of spindles in the 
proper location. 

Generally speaking, neither the 
cycling nor fixturing of the ma- 
chines is affected since the fix- 
tures on milling and boring equip- 
ment will handle all block sizes. 
On the transfer machines, the 
transfer mechanism has a series 
of three dogs at each station, one 
for each length of block, and the 
proper dog spacing is readily 
effected at the time of changeover. 

On the cylinder head line where 
it is necessary to handle at least 
six different heads, the heads for 
gasoline and Diesel engines dif- 
fering in detail, the work holding 
fixtures are of universal design. 
For example, each fixture is ar- 
ranged with two holding stations, 
one over the other, one for gaso- 
line engine heads, the other posi- 
tion for Diesel engine heads. 

Altogether the arrangement was 
thoughtfully developed by advance 
planning not only for flexibility 
but simplicity of changeover. and 
maximum economy from the stand- 
point of relatively small volume as 
compared with automobile prac- 
tice. 

Consider now the sequence of 
operations on a typical cylinder 
block, the one selected here being 
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a four-cylinder block. Because of 
the usual multiplicity of 
tions, we shall touch only on a 
selection of major steps, concen- 
trating primarily on those illus- 
trated here. 

First operation is the rough- 
milling of top, bottom, main bear- 


opera- 


ing channel, and two side cover 
plates. This, as well as _ finish- 
milling of the same faces, is done 
in Ingersoll mills, using replace- 
able carbide blades in the Shear- 
Clear milling cutters. 

This brings us to the first multi- 
station transfer machine which is 


Unloading end of one of the transfer machines. This one handles the drilling of 
angular holes; bores and faces oil pump and injection pump holes. 


Unloading end of the transfer machine that finishes valve tappet holes and taps 
all holes in top and bottom faces. This is an example of some of the special tooling 
supplied by U. S. Drill Head. In the foreground is a typical rollover fixture. 


9 








built up of W. F. & John Barnes 
hydraulic units and US drill 
heads. The first station drills 19 
holes in the bottom face. The sec- 
ond station drills 26 holes, reams 
two in the bottom; and drills 16 
holes in the top. The next station 
drills 28 holes in the bottom, 20 
holes in the top. 

At this point the blocks leave 
the transfer machine for a series 
of operations. Ends are milled in 
a Cincinnati Hydromatic Duplex 
mill, then the cam hole is core- 
drilled in a two-way Natco hori- 
zontal drilling machine. The block 
then moves to a single spindle 
Natco horizontal boring machine 
for rough-boring the main bear- 
ing line. Following this the cam 
line is semi- and finish-bored. 

Main bearings are milled to 
length in a Newton rise-and-fall 
type straddle mill with hydraulic 
feed. Then the cylinders are 
rough-bored in one of the familiar 
Moline multiple-spindle boring 
machines. This one is fitted with a 
Davis boring bar attachment on 
one side to combination drill and 


spotface the tachometer hole at 
the same time. This is an example 
of the skillful improvisation em- 


This shows the ad- 
aptation of a stand- 
ard Natco vertical 
drilling machine for 
chamfering the bot- 
tom faces of cylin- 
der bores. The fix- 
ture is of universal 
type and the ma- 
chine is controlled 
hydraulically for 
automatic cycling 
and indexing of 
bores. 


50 


Perspective view of a portion of a transfer machine on which sides and ends 
of cylinder blocks are drilled. Here may be seen the application of air cylin- 
ders for clamping the work. 


ployed at Hercules. Another one is 
the use of a Baker vertical drill 
fitted with a special milling head 
attachment for milling the pads 
on the valve side. 

Next in line is the second multi- 
station transfer machine, employ- 
ing a variety of W. F. & John 
Barnes hydraulic heads. The first 
station drills 12 valve tappet 
holes; the second drills two large 
diameter angular holes, as well as 
six small oil gallery holes, the lat- 


ter being done with angularly- 
mounted drill units. At the next 
station, the oil pump hole is semi- 
finish-bored and reamed to a total 
tolerance of 0.0005 in., the pad is 
finish-faced, and the distributor 
hole is bored and reamed to a total 
tolerance of 0.001 in. At the same 
time the breather hole is bored 
and counterbored with a total tol- 
erance of 0.001 in. 

The last station drills and 
countersinks a group of six holes 
and the work is transferred to the 
third machine by means of a 
special rollover conveyor section. 
This station rough-reams the eight 
valve tappet holes. 

The fourth transfer machine 
drills 15 holes in the valve side; 
then 19 holes in the front end and 
on the water side. The next station 
drills one hole and combination 
bores, reams, and faces three 1.500 
bores, holding to a tolerance of 
0.001 in. The next station drills 
22 holes in the rear end. 

This is followed by a setup in a 
trunnion fixture for chamfering 
all tapped holes in the top, rear, 
and front, and 18 holes in both 
sides at the next station. 

Next in line is a multiple- 
spindle tapping machine for tap- 
ping 19 holes in the rear end; and 
another machine for tapping 16 
holes in the front end. 

The block then is returned to 
the third transfer machine for 
tapping 10 holes in the bottom 
side; tapping 14 holes in the top; 
and 26 additional holes in the bot- 
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tom. At the last station the eight 
tappet holes are reamed to a tol- 
erance of 0.0006 in. The valve tap- 
pet holes then are bearingized; 
and the main bearing slot finish- 
broached. 

Skipping some of the interven- 
ing operations, the block begins to 
approach the end of the line. 
Bores are precision-bored in an 
Ex-Cell-O machine, the main bear- 
ing caps are installed, and the 
main bearing line is finish-bored. 
The top face of the block then 
is finished-milled in a Sundstrand 
vertical mill to make ready for 
honing. 

These blocks require a chamfer 
in the bottom edge of the cylinder 
bores, again providing an excel- 
lent example of improvisation. The 
operation is fast and the volume 
of production does not justify a 
multiple-spindle machine. So they 
set up the Natco drilling machine, 
illustrated here, fitted it with a 
suitable expanding boring bar and 
provided a fully automatic cycle. 
The single-spindle setup has no 
difficulty in keeping up with the 
rest of the line. 

Honing of cylinder bores is done 

(Turn to page 117, please) 


Top—Perspective of a portion of the 
cylinder head machine line. Here may 
be seen the variety of individual single 
purpose machines for the various op- 
erations. In the background at the 
right is one of the units for angular 
drilling, using a universal fixture set at 
an angle of 40 deg. 


Center—This is the group of machines 
at the final end of the cylinder block 
line. In the foreground is the massive 
Sundstrand Rigidmil for finish-miiling 
the top face prior to honing. Next in 
line is the Barnesdril Plugmatic type 
honing machine of single spindle type. 
In the background is the Natco vertical 
drill tooled up for chamfering the top 
face of cylinders when fitted with 
sleeves. 


At right—View of the assembly line 

showing the power driven conveyor 

chain and the universal type pallets. At 

the time this photograph was taken 

the line was filled with a mixture of all 
types of engines. 
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SPECIFICATIONS AND PERFORMANCE 


PERFORMANCE: 
Maximum Speed (At Sea Level 126 mph 
Cruising Speed. . 100 mph 
Maximum Rate of Climb (Sea Level 1050 fpm 
Effective Range (With Standard Fuel Reserve 360 miles 
Fuel Consumption (Cruising ‘ 75 gph 
Hovering Ceiling in Ground Effect 5000 feet 
Hovering Ceiling out of Ground Effect 


The 


3500 feet 


SPECIFICATIONS: 


Gross Weight 


Normal 14,000 Ib 


Military 15,000 Ib 

Useful Load 
Normal 5345 Ib 
6345 Ib 


Military 

Engine Ratings (Wright Cyclone) — 
Take-Off (At 2700 rpm at 2000 ft 1425 bhp 
Normal (At 2500 rpm at 3500 ft) 1275 bhp 


T Maximum Cruise (At 2400 to 2500 rpm 900 bhp 





Commercial 
Helicopter 


New Tandem Rotor Model Will Be Available 
in Three Versions 


commercial airliner versions of the Model 44 heli- 
copters at Philadelphia International Airport pre- 
ceded the recent presentation of a Civil Aeronautics Ad- 
ministration type certificate to Vertol Aircraft Corp. The 


(yom and flight demonstrations of two 15-passenger 


THE VERTOL 44A 
FOR UTILITY AND CARGO 


A large 600 cu ft cabin with 
heavy duty flooring and tie-down 
rings for cargo transport 
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type certificate authorizes commercial use of the air- 
craft, an improved version of the company’s H-21 
“Work Horse” military helicopter. The new tandem 
rotor helicopter is available for delivery this summer 
to commercial operators in three versions: 









Model 44A for utility passenger-cargo operations. 
The seat arrangement permits the transportation of 
19 passengers in civilian use and 20 in military ser- 
vice. The 600-cu ft cabin can accommodate 50 per cent 
more cargo than any other commercial helicopter. 
Bulky items can be carried externally on a 24-ton 
cargo sling. Model 44B for commercial passenger ser- 
vice, seating 15 in luxurious airliner comfort and pro- 
viding a 50-cu ft mail, cargo and express compartment. 
Model 44C for deluxe executive transport in business 
and industry. 
















Seats in passenger helicopters can be folded against 
the walls for partial or full conversion to a cargo 






carrier. 







The main cabin door is of clamshell design, with 
built-in passenger steps and handrail. A second door 
at the front of the cabin facilitates loading and un- 
loading when the helicopter is used to carry cargo. 







Vertol's new commercial helicopter is available in three 
styles, two of which are shown here. Model 44C (top) 






Passengers who wish to carry their own baggage 







may stow it in a cabin luggage rack which runs the feateres @ eustem-Bited delame isferies fer enccetive 
length of one side of the interior. transport in business and industry. (Bottom) Model 44B 
, is designed for commercial passenger service and seats 

The Vertol 44’s cabin is a constant cross-section area 15 in its comfortable airline interior. The seats can be 





folded away or removed for rapid conversion to partial 
or full cargo transport. 





20 ft long, 51% ft high and 5 ft, 8 in. wide. 





The cabin is sound-proofed throughout and the noise 
level is comparable to a modern fixed-wing aircraft. 





Three-view drawing of the Vertol 44, a 15- to 19-passenger 
commercial helicopter. 









The seven-ton helicopter has a useful load of 5345 
lb, and its cruising speed is over 100 mph with a 
range, with standard fuel reserve, of 360 miles. 











The helicopter is powered by a Wright Cyclone re- 
ciprocating engine with a take-off rating of 1425 hp. 
When available commercially, twin turbine engines 
will be used. The present models of the Vertol 44 are 
so designed that their engines can be replaced by twin 
turbines with only minor modifications. 










A two-speed engine supercharger provides superior 
high-altitude performance in mountainous regions. For 
example, the helicopter is capable of taking off from a 
12,000-ft elevation with a 3000-lb payload and carry- 
ing it 100 miles maintaining the same altitude. The 
Vertol 44 can operate up to 19,000 ft with lower pay- 
loads for the same distance. 
















Direct operating cost of the Model 44, 15-passenger 
model, based on an 800-hr minimum annual use and 
100-mile block operations, will be about 1114 cents per 
seat mile. With an annual utilization of not less than 
2000 hr but with the same block distance, the seat-mile 
cost will be a little more than seven cents. 














Special floats can be attached to convert the new 
helicopter for water-based operations, such as serving 
off-shore oil rigs. 
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1957 WEEKLY U. S. MOTOR VEHICLE PRODUCTION 


Hudson 
Nash 
Rambler 


Total 


Chrysler 
De Soto 
Dodge 
Imperial 
Plymouth 


Total 


Ford 
Lincoin and Continental 
Mercury 


Total 


Buick 
Cadillac 
Chevrolet 


Oldsmobile 


Pontiac 


Total 


Packard 


Studebaker 


Total 


American Motors 


As reported by the Automobile Manufacturers Association 
Weeks Ending Total 

April 13 April 6 
PASSENGER CAR PRODUCTION 


78 82 
118 139 
2,151 2,142 


Make 1957 


2,347 


Chrysler Corp. 


Ford Motor Company 


General Motors Corp. 


Studebaker-Packard Corp. 


Checker Cab 


. 


Total 


Passenger Cars 


Included with Chrysier. 


Chevrolet 


TRUCK PRODUCTION 
7,514 


International 
Mack 


Reo 
Studebaker 


White 
Willys 
Other Trucks 


Total 


Buses 


Total 


Total 


Trucks 


1, 
Motor Vehicles 154,401 2,373, 


Year to Date 


3,626 
9,556 
32,583 
45,765 
49,687 
37,413 
62,736 
151,312 
292,148 


421,915 


114, 226 


8,055 
34,454 


42,539 
642 


1,218 
2,376,613 


RETAIL CAR SALES BY PRICE GROUPS* 
NUMBER OF CARS 


February 


1967 1956 


Unitst % of Total Units? 

572 
264,751 
125,101 


39, 288 
429,712 


% of Tota! 
18.77 
55.60 
21.53 
4.10 


100.00 


Price Group 
Under $2,000 
$2,001 to $2,500 
$2,501 to $3,500 
Over $3,500 


Total 


95,188 
18,137 
442,210 


Two Months 


1957 1956 

%o of Total 
18.24 
55.40 
22.01 
4.3% 


Unitst 
158 407 
481,349 
191,175 
37,751 


868 , 682 


Unitst  % of Total 
14,535 1.69 
513.455 59.85 
249,500 29.08 
80.500 9.38 


857 ,990 


Price Group 
Under $2,000 
$2,001 to $2,500. . 
$2,501 to $3,500 
Over $3,500. . 


Total 100.00 


DOLLAR VOLUME OF SALES 
February 


1957 
Dollars % of Total 


873,444 C8 
597,512,572 53.13 
355,888,042 31.64 
170,399,114 15.15 


1,124,673,172 100.00 


1956 
Dollars % of Total 


160,690,149 15.62 
527,588,842 51.29 
264,711,071 25.74 

75,611,080 7.36 


1,028,601,142 100.00 


Price Group 


Under $2,000 
$2,001 to $2,500 
$2,501 to $3,500 
Over $3,500 


Two Months 


1967 
Dollars % of Total 
1.27 
51.41 
31.71 
15.61 
100.00 


1956 
Dollars % of Total 


396,631,634 15.12 
1,031,824,102 50.87 
532,314,533 26.25 
157,325,272 7.76 
100.00 


2,028,095,541 


28,188,289 
1,137,398,770 
701,741,537 
34,357,059 


2,212,685,655 


Over $3,500. 
Total... 


*—Calculated on basis of new car registrations, as reported by R. L. 
Polk & Co., in conjunction with advertised delivered price at factory of four- 
door sedan or equivalent model. Does not include transportation charges or 
extra equipment. 

New registrations of American made cars only. 
imported foreign cars. 


Does not include 


1957 NEW REGISTRATIONS* 
Arranged by Makes in Descending Order According to the 1957 Two Months’ Total 


NEW PASSENGER CARS 
TWO MONTHS 


1967 1956 
179,674 


January February 
1957 1956 


ReseB38: 


one 
s3 


eaaoSseSh8S 
e 


s88izez 


2,733 
165 
124 

5,211 


237 
8,943 8,979 


All Makes 438,725 “437,320 447 542 


Based on data from R. L. Polk & Co. 


54 


Chevrolet 
Ford 
International 6 
G. M. C. 

Willys Truck 
White 

Mack 


Studebaker 
Willys Jeep 
Diamond T 


Divco 


Misc. Domestic 
Foreig 


Total 


NEW TRUCKS 
TWO MONTHS 


1967 1956 
44,419 
37 ,835 
15,950 


February 
1956 

22,133 
18,791 
7,842 
6,970 
3,863 
949 


1,390 
897 


February January 
MAKE 1957 1957 
22,769 


18,244 
769 


BE 
3888 


5,101 
3.320 
1,293 


997 
886 
591 
509 
253 


8$8ss 38 
SS Nae = 


$secee3 8 


in 
AllMakes.... 62,129 56,979 “119, 108 
* Based on data from R. L. Polk & Co. 
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New Liquid-Cooled Automotive Brakes 


RAKE failure caused by fric- 

tional heat is said to have 
been overcome by a new liquid- 
cooled brake just introduced by 
Raybestos Division of Raybestos- 
Manhattan, Inc. Preliminary tests 
indicate that overall efficiency of 
the liquid-cooled brake will exceed 
that of current model passenger 
car brakes by over 300 per cent. 

Failure of conventional brakes 
during a succession of high-speed 
stops is normally caused either by 
“fade” with the loss of frictional 
power of brake lining or by brake 
pedal “washout” due to heat ex- 
pansion of drums. The key to the 
success of the Raybestos brake is 
the complete elimination of heat 
build-up, regardless of the fre- 
quency of high-speed stops, mak- 
ing it impossible for the brake to 
fade. Dissipation of heat is accom- 
plished by the channeling of liquid 
from the engine cooling system 
through tunnels in copper linings 
fused to a variation of conven- 
tional brake shoes. The copper 
linings contact conventional brake 
drums lined with a special Ray- 
bestos friction material. 

Tests indicate that original lin- 
ings for the new Raybestos brake 
will be good for approximately 
three times the normally expected 
mileage of conventional brake 
linings. After 12,500 high-speed 
“emergency” stops at 90-sec inter- 
vals in a dynamometer test run, 
the new Raybestos liquid-cooled 
brake continued to function effi- 
ciently and showed no signs of 


1956 Sales of Eaton at High 
Although Net Declined a Bit 


Sales of Eaton Manufacturing Co. 
in 1956 reached a new high, but rising 
costs and lower passenger car produc- 
tion contributed to a small decline in 
earnings. 

Consolidated sales in the year ended 
Dec. 31, 1956, amounted to $227,196,- 
703, compared with $218,116,159 the 
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friction material and water-cooled shoes with copper linings 


overheating, failure or fading. 
Raybestos engineers state this test 
is comparable to a succession of 
sudden stops of a 5000 lb automo- 
bile traveling 100 mph with all 
the energy absorbed by one brake. 

The liquid-cooled brake is so 
simply designed that two Ray- 
bestos brake servicemen install it 
on a stock passenger car in about 
three hours. 

In addition to its successful use 
on passenger cars, the Raybestos 


liquid-cooled brake has many 


year before. Net profits amounted to 
$12,980,828 compared to $13,285,496 
in 1955. 


Mack Reports All-Time Highs 

On Sales, Earnings in 1956 
Earnings of Mack Trucks, Inc., rose 
55 per cent in 1956, on a sales gain of 
31 per cent. Both sales and earnings 


other applications, both as a brake 
and as a clutch. At the present 
time, the B. F. Goodrich Aviation 
Products Division is adapting it 
for aircraft use. National Supply 
Co., the manufacturer and distrib- 
utor of oil field equipment, is mak- 
ing prototypes for use on rotary 
drilling rigs. Wagner Electric 
Corp., a leading manufacturer of 
brakes and brake parts, also is 
carrying on an active field testing 
program for various brake appli- 
cations. 


established all-time highs in the com- 
pany’s 57-year history. 

Net income after taxes for the year 
reached $12,103,763. This compares 
with 1955 earnings of $7,815,783. 

Consolidated net sales were $254-, 
243,784, against $194,317,035 in 1955. 
Orders on hand at the 1956 year-end 
totaled more than $94 million, an in- 
crease of 61 per cent over the compar- 
able 1955 figure of $58 million. 





Mercedes-Benz roadster with new frame, rear suspension, and body 


INCE the end of World War II, 
S cars from all countries have 
been available without re- 
strictions in Switzerland. This 
year the highly competitive char- 


acter of the Swiss market and 


- 


the economic importance of the 
Geneva show were even more ap- 
parent than previously. Prepara- 
tions for next year’s world fair in 
Belgium had made it necessary to 


cancel the Brussels show; and 


New 210 cu in. Maserati six cylinder engine has twin ignition and two 
overhead camshafts 


56 


.. GENEVA.. 


Europe s 1957 
Spring Show 


BY 
ROBERT 
BRAUNSCHWEIG 


the Turin show, which normally 
takes place in April, has been 
postponed until November. Both 
the American and the European 
automobile industry was fully rep- 
resented. Several new and modi- 
fied models were shown for the 
first time, specialist body build- 
ers presented numerous new cre- 
ations, and a very large section 
of the show was devoted to mini- 
cars. 

The Swiss market still is domi- 
nated by the Volkswagen, which, 
however, did not quite reach its 
sales figure of 1955 during the 
past year. It is closely followed 
by the GM-owned Opel. The total 
number of retail sales increased 
by 10 per cent from 51,222 pas- 
senger cars in 1955 to 56,343 in 
1956. German and French cars 
increased their share consider- 
ably, whereas the U.S. percentage 
has again dropped from 10.6 to 
nearly 8 per cent of total sales. 
Although the styling of the new 
American models was very favor- 
ably commented upon, the low 
ground clearance, the large piston 
displacement, and the length and 
width of this year’s U. S. cars will 
not help their sale in a country 
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British Frisky minicar which is powered by a 15 cu in. Villiers engine 


At right is shown the new aircooled two-stroke, two-cylinder Villiers 
engine developed for the Frisky 


notorious for its narrow, over- 
crowded and winding main roads 
and numerous mountains. 

A number of new models were 
shown for the first time. The Ger- 
man Goliath, a member of the 
Borgward group, took the bold 
step of switching over from a two- 
stroke, injection, two-cylinder en- 
gine to a horizontally opposed, 
water-cooled, four-cylinder engine 
for the front wheel drive model 
which, with the new engine, is 
called the 1100. A rigid axle with 
conventional springs is used for 
the rear wheels. Front suspension 
is independent and consists of an 
upper transverse spring and lower 
support arms. 

Particular attention was at- 
tracted by several new 
models of the “Gran Turismo” 
class. This is the new version of 
what used to be called production- 
type sports cars, open and closed 
two- and two/four passenger cars 
of higher than average perform- 
ance, better than average han- 
dling, but still suitable for every- 
day use. An outstanding exhibit 
in this category was the Mercedes 
300 SL, a development of the well- 
known coupe with gull-wing doors. 
It is a two-passenger convertible 
with conventional windows in the 
doors, a much improved rear sus- 
pension and with power output 
increased to 250 hp (gross) at 
6200 rpm. The engine still has the 


sports 
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Bosch-type fuel injection system 
feeding into the combustion cham- 
bers. The rear suspension now has 
a low-pivot, single joint swing axle 
at the rear as fitted to all pas- 
senger and sports cars of the firm, 
but as an additional improvement 
a destabilizing coil spring, named 
a “compensating spring,” is fitted 
between the two swinging half 
axles to provide a different spring 
rate for different deflection of the 
wheels. The windshield is wrapped 
round to a limited extent, and the 


conventionally-operated unlined 


top disappears under a sheet steel 


tonneau when folded. 

With the new 3% litre Gran 
Turismo model, Maserati now bids 
for a place on the international 
scene which this make has never 
achieved before. The new model 
was shown in two different ver- 


Aston Martin DB 2-4 Mark Ill is 
designed for the export market 


sions, two passenger coupes with 
rumble seats by both Touring and 
Allemano. The engine is a slightly 
enlarged and slightly tuned-down 
edition of the competition 3-litre 
power unit, but a torque of 253 
lb ft (net) at 3500 rpm is claimed. 
The Touring body has a pano- 
ramic windshield with very slen- 
der side posts and a very wide 
door. The second body type by 
Allemano was styled by Miche- 
lotti, a young and upcoming Ital- 
ian designer who was responsible 
also for all the bodies shown by 
Ghia-Aigle, Vignale, Allemano, a 
new Lancia convertible and, final- 
ly, the British minicar prototype 
shown under the name of Frisky. 

Returning to the Maserati, it is 
interesting to note that a German 
ZF four speed, all-synchromesh 
transmission, Jaguar rear axle 





components and British-made 
shock absorbers are used in this 
vehicle. The frame is a tubular 
structure, a design in which Ital- 
ian proprietary firms excel. 

Ferrari showed a new roadster 
on its most conventional model, 
the 250 Gran Turismo. Its body is 
by Pinin Farina and can be con- 
sidered as an open replica of the 
“Super Fast” coupe shown at the 
Paris exhibition in 1956. This is a 
forerunner of a new body type 
which is tentatively scheduled for 
the American market. The shallow 
front opening has a forward in- 
clination towards the upper edge 
and is matched by a slim hori- 
zontal slit on the hood for intake 
air. 

A much modified Gran Turismo 
8-litre from Great Britain is the 
Aston Martin DB 2-4 Mark III 
with left-hand drive. This export- 
only model has an engine develop- 
ing 200 hp (gross) at 5000 rpm, 
with twin exhaust system, numer- 
ous detail improvements and op- 
tional Girling disk brakes for the 
front wheels. 

The new Jaguar 3.4 litre was 
shown publicly for the first time 
on the continent. This is the con- 
ventional 2.4 litre sedan with a 
slightly wider front grille, twin 
exhaust and, of course, the larger 
engine in its more powerful, 210 
hp version. The manually oper- 
ated four-speed transmission, with 
or without the Laycock-de Nor- 
manville overdrive unit, is sup- 
plied. A Borg Warner automatic 
transmission with direct drive 
coupling also is available. 


Pinin Farina body on Ferrari 250 GT chassis 


Other new British exhibits in- 
cluded the entirely new Vauxhall 
Victor and the modified Austin 
A55 which now resembles the 
larger six cylinder models in its 
styling. 

With the Suez crisis still fresh 
in the memory even in the un- 
restricted market of Switzerland, 
the ultra-small car movement 
seems to have gathered even more 
impetus. The German minicars 
already have cut deep into several 
markets, and the new Goggomo- 
bile coupe shows that even a di- 
minutive motor vehicle can be 
made quite good looking. A new- 
comer in this field is the Phoenix 
Frisky, of which the first proto- 
type was shown in Geneva. The 
car has a most unusual look with 
a panoramic windshield, deep gull- 














Austin A55 Cambridge, successor to the A50 


wing type doors and tiny wheels. 
Interior width is uncommonly 
good, but the Villiers two stroke 
engine takes up most of the space 
behind the seats. 

The “Spiagetta” or beach car 
on the Fiat 600 Multipla chassis 
was designed by Michelotti. A sur- 
prising number of passengers can 
be carried, three seats being pro- 
vided on the front bench which 
runs around the sides and the rear 
end. The sides are very low, so 
that no door is required. 

Another notable creation de- 
signed by Michelotti is a small 
Lotus roadster on the tubular 
frame Mk.11 sports chassis. This 
is the first example of a car of 
that make with body lines con- 
forming to present styling con- 
cepts, the original competition 
roadsters of the firm showing 
stark and purely functional out- 
lines. 

Minimum aerodynamic resis- 
tance is the main feature of two 
single passenger competition 
coupes on the Pinin Farina stand, 
which were built by this famous 
coachbuilder and by Carol Abarth. 
The two sister vehicles have tuned 
Fiat 600 and Alfa Romeo 1290 cc 
engines, respectively, mounted be- 
hind the driver, but in front of 
the rear axle. The Fiat engine is 
enlarged to 750 cc with Abarth’s 
own conversion sets, and very 
high power outputs are claimed 

(Turn to page 109, please) 
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PRODUCTION 
Chief Topic 





at SAE Aeronautic Meeting 


National Aeronautic Meeting and Engineering 

Display held in New York last month. A top 
production executive stated that the airframe indus- 
try has turned from the lathe to basically a profiling 
business. Actually, it has gone much further than 
that with the inception of tape controlled and auto- 
matic processing equipment. 

Production engineers hit hard at such subjects as 
chemical milling, electrical discharge machining, 
ultrasonics, and numerical control. More teamwork 
was a cry heard at many of the panel discussions. 
With the new materials and production equipment 
coming more into evidence, there has to be a meeting 
of minds between all phases of aircraft production 
and design. Stress was placed on preplanning and 
getting together a project team for new designs in 
order to keep costs down. 

Engineers talked more about their problems than 
about the solutions to them! All wanted shorter lead 
time. How to do it? Some answers dwelled on 
numerical control. But, in order to have numerical 
control, first there has to be data reduction and 
simplified drawings prepared. These are not easy 
steps. 

Most of the engineers believe that future aircraft 
will become larger, but machines needed to build 
them will remain about the same size. Plants today 
are sufficient except that production people would 
like more height to accommodate today’s and future 
craft. 

Roughing operations have to go if costs are to be 
kept down. They want to use a raw component and 
start finishing operations immediately instead of 
going through a complete conventional production 
cycle. It was during this part of the program that 
electrical discharge machining, chemical milling, and 
ultrasonics were widely discussed. 

Naturally, in order to carry out such a program, 
money must be spent for manufacturing research 
and development. These engineers want to stay away 
from departmentalization and want a clear channel 
of communications from the design level to the pro- 
duction floor. One of their big complaints is that 
machine tool companies won’t gamble on new designs 
—they wait for the aircraft producers’ commitment 
before starting a radical machine design. 

It was rather noteworthy that a new pattern is 
being started on managements’ dealings with engi- 


T*: big emphasis was on production at the SAE 
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neering personnel. The concept is to treat engineers 
as individuals rather than a group. Take them out 
of vast open spaces with hundreds of drawing boards 
and put them where they can do some thinking as 
well as working. Management has found that indi- 
vidual performance goes up as soon as the man 
leaves the area known as “the bull pen.” 

During the course of the four-day meeting, several 
high awards were made to deserving recipients. The 
Daniel S. Guggenheim Award was presented posthu- 
mously to Frederick B. Rentschler. He was chairman 
and chief executive officer of United Aircraft Corp. 
C. H. Zimmerman, head of the Dynamics Stability 
Branch and assistant chief, Stability Research Divi- 
sion, Langley Aeronautical Laboratory, NACA, re- 
ceived the Wright Brothers Award. The award was 
given for Mr. Zimmerman’s paper “Some General 
Considerations Concerning VTOL Aircraft” which 
was presented at the 1956 meeting. 

A great many technical papers were read at the 
sessions. Extracts of some are presented herewith: 


MOLYBDENUM 


for Aircraft Applications 


By R. T. Begley 


Aviation Gas Turbine Div. 
WESTINGHOUSE ELECTRIC CORP. 


HE real potential of molybdenum lies in engines 
T which are specifically designed to fully exploit 
the advantages of molybdenum’s unique high tem- 
perature properties and which allow in so far as pos- 
sible, for some of its disadvantages. 

It appears that we have only begun to realize the 
high temperature properties attainable with molyb- 
denum-base alloys, since the alloys currently avail- 
able contain only about one per cent alloy addition. 
Work is now in progress on molybdenum-base alloys 
which will retain their high strength at temperatures 
considerably in excess of 2000 F. Although the out- 
look for developing higher strength alloys is quite 
encouraging, the problem of providing adequate 
oxidation resistance for 100 hr at temperatures 
in the range of 2500-2600 F is indeed serious. The 

(Turn to page 126, please) 
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Final assembly of the Ferguson 35 tractor. Engine and rear axle assembly, rolled up on adjustable dollies, are initially mated 
to the transmission unit fixed on the main conveyor. After painting, a second conveyor carries the tractors end-on while 
sheet metal pressings, wheels, and other items are added. 


Advanced Tooling for the 
British-Built Ferguson Tractor 


HE retooling and moderniza- 
[in just completed at Stand- 

ard Motor Co.’s plants pro- 
ducing Ferguson tractors in 
England make it the largest trac- 
tor manufacturer in Europe. Cur- 
rent capacity is 100,000 units a 
some 500 a day including 
spare parts equivalents — and an 
eventual 125,000 is planned. This 
is done with two shifts working 
an 85-hour week. 

The £4.5 ($12.5) million expan- 
sion program was aimed at achiev- 
ing 30 per cent greater production 
from the existing floor area, and 
at changing over to the new trac- 


year- 
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tor with minimum interruption of 
output of the old one. The Fergu- 
son 35, introduced last October, is 
very similar to the American model 
except for the engine. Optional 
power units include a 138-cu in. 
Diesel and 134-cu in. engines for 
gasoline, vaporizing oil and lamp 
oil. The entire tractor is built by 
Standard under contract to Mas- 
sey-Harris-Ferguson. 

The changeover was effected in 
less than two weeks, despite the 
fact that the new model has only 
seven parts in common with the 
smaller one it replaced. Plant lay- 
out was entirely altered, and aside 


from relocating 1400 machine tools, 
220 new ones were installed as well 
as 22 additional automatic transfer 
lines. 

Because of the inability of the 
British machine tool industry to 
supply the necessary equipment, a 
quarter of the new machines was 
purchased in Germany. This pro- 
portion is even higher in the case 
of transfer lines, and, of the total 
of 33 now in use, 16 are German 
and the rest British. Planning en- 
gineers reported that American 
machines were ruled out not only 
on account of the dollar shortage, 
but also because British and Ger- 
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man prices were often less than 
half as much. 

Chassis production is concen- 
trated at the Banner Lane factory 
near Coventry. Machining of the 
transmission housing is an ex- 
ample of the automated setups. The 
two end faces of the casting are 
rough- and finish - milled at the 
first four stations of a Heller eight- 
station transfer line. At the re- 
maining four stations the two holes 
in the three walls for the main and 
countershaft bearings are rough 
and finish bore. Long triple-tipped 
tools operating from one side are 
used. But at the final station there 
is an additional boring head on the 
other side that finish-machines the 
two end holes to close limits. This 
avoids inaccuracy caused by whip 
at the end of the long tools. To in- 
sure exact hole positioning, hous- 
ings are only loosely carried on 
platens, then raised, located and 
clamped at each station. 

Work leaving this line is car- 
ried on a return loop back to the 
load-unload station, where the sin- 
gle operator removes the castings 
from the platens and passes them 
on by gravity roller conveyor to the 
next transfer line. This as a four- 
station Heller which mills the top 
and bottom faces, and rough- and 
finish-mills two faces deep inside 
the casing for the reverse gear. A 
10-station Archdale machine then 
drills and taps the end, top and 
bottom faces. Castings located on 
the clutch faces on platens are 
manually unloaded at the end of 
this line, and placed on a short 
section of inclined track. 

Each housing rolls a few feet 
onto a shuttle section of track that 
carries it tranversely into an ad- 
jacent Archdale seven-spindle ver- 
tical drill. Here work is clamped 
upwards by a hydraulic ram rising 
from below, and located on the 
finished internal bores. This in- 
sures accurate alignment for ream- 
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Internal walls of the transmission housing are rough and finish bored with 
triple-tipped tools at the last four stations of this Heller eight-station 
transfer line. The single boring head at the extreme left finish-machines the 
two end holes to avoid inaccuracy resulting from whip at the ends of the 


long tools. 


Archdale multi-spindle drill between two transfer lines reams seven holes 
in the transmission housing. Automatic loading and unloading are done 
by a shuttling section of the inclined roller track, and the casting is 
located on its finished internal bores by a hydraulic ram rising from below. 


ing the gear selector rod holes, re- 
verse gear bore, and locating dowel 
holes. 

When this automatic cycle is 


completed, the casting is shuttled 
back to the main roller track where 
it slides down to the head of the 
final line. There an operator in- 
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verts it with a power hoist and 
loads it into the Archdale 10-sta- 
sion machine that drills and taps 
the clutch facing. 

The two halves of the differen- 
tial case are simultaneously ma- 
chined on an unusual 14-station 
line built by Huller. Because of 
external variations in the rough 
casting, the work is centered in- 
ternally on its main bores. To do 
this, it is pre-loaded on a pair of 
horizontal bars carried on the 
swiveling head of the loading slide. 
The head is then swung 90 deg to 
face the line, and the slide travels 
forward to insert the work into 
the waiting platens. 

Castings are gripped externally 
by self-aligning vertical chucks 
that are mechanically closed by an 
electric motor carried on a slide 
back of them. It drives through a 
pair of slipping clutches and shafts 
with slot-engagement of the clamp- 
ing mechanisms. After the chucks 
are locked, motor and loading slides 
retract and the double platen is 
transferred forward to the first 
work station. 


Operations on the large piece in- 
clude facing, boring, turning, drill- 
ing, counter-boring and tapping. 
The eccentric oil channel on the 
thrust face is cut, as is the spheri- 
cal bore that accommodates the 
differential pinions. The collar, ex- 


The 14-station Huller line machines 
pairs on differential case halves. Work 
is located by internal bores by the 
loading slide {seen here with swivelling 
head angled towards the operator), 
then inserted in the two self-centering 
external chucks on the waiting platen. 
The electro-mechanical unit that closes 
the chucks retracts before the platen 
moves to the first work station. 


MIDDLE— 

Assembled differential cases are ma- 
chined on this Huller seven-station line. 
Each workpiece is loaded twice in dif- 
ferent positions for the complete cycle 
(returned to the head of the line by re- 
turn conveyor), and one is completed 
every 75 sec. This machine was photo- 
graphed during installation by German 

technicians. 


BOTTOM— 

Heller 5-station rotary machines a set 

of four differential pinion blanks in an 

80-sec cycle. Work is chucked hydrau- 

lically, and multi-spindle tooling drills, 
reams and faces. 





tending through the chuck, is 
machined on the other side to take 
the taper roller bearing. Similar 
operations are carried out on the 
smaller piece, which internally is 
an exact matching half. 

Total cycle time is 150 sec, and 
after completion the work and 
platens are returned to the head 
of the line by an enclosed overhead 
track. Since tractor production is 
keyed to a 100-sec cycle, two iden- 
tical transfer lines are in use to 
meet this output and provide for 
future increases. 

An adjacent Huller line machines 
the assembled differential casing 
on four double and five single sta- 
tions. Two components are ma- 
chined at each station at different 
loading positions. allowing one fin- 
ished case to be unloaded after 
each cycle of 75 sec. At the first 
load, two opposing cross pin holes 
are drilled, core drilled, bored and 
reamed; two angular holes are 
drilled; and eight holes are spot- 
faced and chamfered. Then the 
component is inverted, indexed 
through 90 deg, and located from 
two finished cross pin holes. Two 
opposing cross pin holes are drilled, 
core drilled, bored and reamed, and 
one angular hole is drilled. 

Hydraulic lift covers are fully 
machined on a flow-line setup com- 
bining two multi-station machine 


—TOP 
Hydraulic lift cylinders are machined 
in two loadings on this Heller five- 
station rotary. A pair of finished units 
comes off every 200 sec. Work in- 
cludes milling and drilling the mount- 
ing faces, and boring the 8-in. long 

cylinder. 


—MIDDLE 

Two pairs of brake pedals are machin- 

ed with double loading on this Huller 

four-way rotary. One set is reposi- 

tioned after each revolution of the 

square table, and a new one located in 
the vacated fixtures. 


—BOTTOM 

Three-station Huller notches gear shift 

selector rods on right-angled fixtures 

each holding nine rods of three differ- 

ent lengths. Setup is for double and 

triple-loading, with all bars circulating 
twice and two sizes three times. 


- 
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Naxos-Union plunge grinder for Diesel crankshaft main 

bearings has three wheels on two independent slides. Pro- 

files of the 36-in. diameter wheels are automatically dressed 
after a preselected number of workpieces. 


Heller crankshaft miller machines main bear- 

ings in one rotation of the steel forging. The 

three profile cutters rough the diameters and 
webs of the Diesel crank. 


Another Heller rotary machines 
the hydraulic lift cylinders on a 


tools and a transfer line. Mounting it unnecessary to reposition the 
faces of the castings are first work on the pallet. The single 


rough-and finish-milled on a Heller 
two-way miller. Work is hydrauli- 


caily clamped on the four - sided 
rotary table. After each indexing, 
the retracted cutter - spindles ex- 
tend forward and the milling slides 
transverse across the work. 
Unloaded covers go to the near- 


by Archdale six-station vertical 
rotary that drills all holes in the 
joint face, and mills, bores and taps 
the shock spring seating. They then 
roll down a long gravity conveyor 
past the entire transfer line to the 
load-unload station at its far end. 
There the work is placed face-down 
on pallets that are conveyed back 
to the start of the line under the 
branch beds along one side. This 
ll-station Archdale Unimatic 
bores, mills, drills, taps and faces 
the upper side of the casting. 

For the combined engine mount- 
ing bracket and front axle support 

a complex casting in malleable 
iron—there is an Archdale line 
with 13 stations, most of them 
double-sided. The first two stations 
are tooled for milling with five-cut- 
ter heads on traversing slides on 
each side. Later, where awkwardly 
placed holes are drilled and tapped, 
the heads tilt back to clear the 
work during transfer. This makes 
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operator stands at the end of the 
line, where pallets are loaded and 
conveyed to the start on a parallel 
track. 

A great number of rotary-index- 
ing machines are in use. A pair 
of five-station Heller units ma- 
chine the forged steel blanks for 
the differential pinions —- work 
usually done on chucking automat- 
ics. Each handles four pieces at 
once, and runs on an 80-sec cycle 
to provide a complete set for one 
tractor. 

The first of these grips the work 
externally in stationary hydraulic 
chucks on the six-sided table. Oper- 
ations performed at the multi-spin- 
dle stations cover center drilling, 
facing, through drilling, reaming 
and final reaming. 

On the second machine, blanks 
are carried by their finished holes 
on internal chucks. A cross-shaped 
external loading fixture locates a 
set of them by their bores while 
the self-centering chucks expand. 
Here the sequence is rough taper- 
turn gear face; rough-turn spheri- 
cal face; turn outside diameter, 
form radius and chamfer bore; 
finish taper-turn gear face; and 
finish-turn spherical radius. Gears 
are produced on Gleason cutters. 


hexagonal table with four fixtures 
on each face. There are five double 
stations with tooling for two sets 
of operations at each, and work- 
pieces go round twice with reposi- 
tioning after the first revolution. 

Castings positioned vertically in 
the lower fixtures are first milled 
and drilled on their mounting faces. 
At the second loading the horizon- 
tally-clamped cylinders are bored 
and recessed. The 2.5-in. bore is 
8 in. long, and the recess at the 
bottom for piston clearance is 0.25 
in. wide and 0.06 in. deep. Cycle 
time for one unit is 100 sec. 

Versatile tooling with double 
cycling is also featured on a Huller 
four-way machine for break pedals. 
Each vertical face of the square 
table has fixtures for two pairs of 
left- and right-hand pedals. One set 
comes off after every complete revo- 
lution, and the other is repositioned 
facing the other way in the vacated 
fixture. A new set is loaded at the 
same time. Location is mechanical 
and clamping hydraulic. Operations 
during the two loadings include 
drilling the main bores and spot- 
facing both sides; milling the 
pinch-bolt slits, bolt facings and 
stop pads; and drilling the link- 
pin and oil holes. 
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Double-ended drum-type automatic made by Heller machines 

Diese! crankshaft ends in 10 stations. Front operations cover 

turning, drilling, tapping and keyway milling, while the rear 
flange is turned, drilled and tapped. 


Gear shift selector rods are 
notched on a rotary indexing ma- 
chine also built by Huller. Three 
different-length bars (14-, 15- and 
18-in.) are handled, and the table 
has three vertical right - angled 
work holders, each with two load- 
ing faces and fixtures for nine bars. 
All bars circulate twice, and two 
of the sizes three times when dif- 
ferent planes must be presented. 
Each bar is relocated (or unloaded) 
after every table revolution. 

At the first work station bars 
are notched by form milling cut- 
ters on five vertical spindles car- 
ried on a cross slide. Flats are 
milled at the second station by a 
cross-traversing head with seven 
horizontal spindles. Finally, taper 
holes are drilled by a four-spindle 
head that in-feeds at the third 
station. 

Previously, bar stock for these 
selector rods is prepared.on a 
Farmer Norton bar turning ma- 
chine. The 1214-ft lengths of 11/16 
in. diameter are finished to 5¢-in. 
diameter with a feed of 6 fpm. 
Loading and unloading of this set- 
up is automatic, with gravity rails 
dropping bars singly onto the feed- 
ing drive, and extracting arms 
raising the finished ones to the 
second set of rails. From there 
bars roll into place for automatic 
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feeding into a B. S. A. cut-off ma- 
chine. One operator handles the 
entire selector rod sequence. 
Engine production is at Stand- 
ard’s Canley factory a few miles 
away. The crankshaft line, tooled 
largely with the latest German ma- 
chines, is of special interest. After 
center drilling for location, the 
steel forgings have the main bear- 
ings rough-milled on a new Heller 
unit. The milling slide with hori- 
zontal spindle has three profile 
cutters that machine both the bear- 


Main bores are 
honed at the last 
station of the Die- 
sel engine cylinder 
block line. Tools of 
this Gehring unit 
are guided by 
sleeve extensions 
on the clamping 
plate. Sizing is au- 
tomatic, and the 
hones retract when 
limits are reached. 
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Huller oilway driller for Diesel crankshafts has two heads 
with indexing turrets (extreme left) that drill, bore, tap 
and chamfer. After the automatic cycle is completed, hy- 
draulic work clamping releases as the fixture moves to the 
load-unload position at right on its bellows-covered slide. 


ings and adjacent webs during one 
revolution of the work. 

These bearings are then plunge- 
ground on a Naxos-Union machine 


with three 36-in. wheels on two 
independently operated spindle 
heads. It incorporates an automat- 
ic trueing device that functions 
after completion of a _predeter- 
mined number of workpieces. When 
the wheels are fully retracted, a 
pair of diamonds carried on slides 
below the work trace the cutting 
(Turn to page 116, please) 





Higher Speeds on Modern Highways 





State-wide Survey in 
California Discloses 
Significant Data on 
Car, Truck and Bus 
Traffic 
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By George M. Webb 


Traffic Engineer 
CALIFORNIA DIVISION OF HIGHWAYS 
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Legend~ AVERAGE CRIT i CAL J EHICULAR speeds are a vital 
PEED SPEED . 
factor which must be taken 

o—ueme PASSENGER CARS 55.6 64.9 . . . . 
enavee G06s 68.3 into consideration in the de- 
cmmmmmooem 2 AXLE TRUCKS 46.6 velopment and establishment of 

qummeorem 3 AXLE TRUCKS & COMB.NG.2 . . 

une Reh teen Oe ; modern highway design standards. 
jmnnene 5 AXLE COMBINATIONS 49.2 ; (Also, future vehicle design.— 
“—_ _— ; Ed.) Consequently, in the interests 
of ever-improving highway opera- 
0 60 70 tion, the Traffic Department of the 
MILES PER HOUR Division of Highways periodically 


The speeds of vehicles by type, as found in the October, 1956, survey, are conducts . vw vee apeed sur 

represented by the curves in the above drawing. Note that the speeds of vey on state highways, the latest 

passenger cars and buses are quite similar, while the curves for the various of which was undertaken during 
types of trucks fall into a lower speed group. the month of October, 1956. 


The data obtained during this 
recent study are shown on the ac- 
companying charts, which repre- 
sent the results of 35,439 indi- 
vidual observations of vehicular 
speeds under free-flowing traffic 

PASSENGER CARS conditions. The speed checks were 
+ Full Freeways made during off-peak hours at se- 
lected rural locations on straight 
PASSENGER CARS alignment in areas out of the in- 

Highways, >) —y fluence of speed zones, roadside 
— pull Preantye business, and other physical con- 

7 j trols which might affect the speed 
of traffic. 

A total of 108 observation sta- 
tions was used. These may be 
classified according to roadway 
type, as follows: 


/ ] , Number of 
Y J stations Type of roadway 


28 30 3s 40 60 65 70 75 80 85 Lanes 
7vo fo ro ro ro ro 


to Lanes 


30 35 40 45 my 70 75 80 85 90 Leones eotivtted 


Lanes divided expressway 
Lanes divided freeway 
The survey showed that passenger cars generally travel faster on rural free- 
ways than on other types of rural highways. 
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Speed Has Increased 


It may be interesting to note 
that the 1956 survey showed that 
the average speeds of all vehicles 
were 4.3 mph greater than those 
observed in 1951. The critical 
speeds during this period in- 
creased by 5.2 mph. (The critical 
speed is defined as the speed at or 
below which 85 percent of the 
traffic is moving.) It might also 
be noted that the rate of increase 
per year compares quite closely 
with the rates of increase found 
on the previous surveys of 1945, 
1948, and 1951. 


Truck and Bus Speeds 

A comparison of curves on chart 
at top of page 66 reveals that 
speeds of the various types of 
trucks are grouped rather closely 
and fall approximately seven mph 
below those of passenger cars in 
the higher ranges. However, it 
may be seen that there is very lit- 
tle difference between the speeds 
of passenger cars and those of 





el | 
: WARTIME 








RESTRICTIONS 










































































194) 1945 


1950 1955 


Since the end of the World War Il restrictions there has been a gradual 
increase in vehicular speeds. This is illustrated in the above chart of aver- 
age and critical speeds of all vehicles by years. 


buses in the range below 60 mph. 
It was also found that the average 
speed of both buses and trucks had 
increased approximately three mph 
since 1951. 

The speeds of passenger cars, 
as may be expected, were found to 
average higher on rural freeways 
than on other types of rural high- 


ways. However, the differences 
were not as high as some might 
have imagined. The survey showed 
that passenger cars average 60.5 
mph on rural freeways, as com- 
pared to an average speed of 54.7 
mph for all other rural locations. 
Comparable critical speeds were 
68.5 and 64.7 mph, respectively. 


Four Colors Sprayed at Once 
on Dials for Speedometers 


PECIAL equipment in the painting department has 
S resulted in a labor saving of over 75 percent for 
G. Felsenthal and Sons, Inc., plastics fabricating and 
injection molding firm. 

In this case, the operation consists of spraying 
four colors at once on as many as four automobile 


speedometer or clock dials. Previously, each color 
was sprayed individually in a separate operation. 
The operator held a mask against a piece with one 
hand and sprayed the part with a gun in the other 
hand. Other operators repeated the process, using 
different masks to apply different colors. 

Now, a turntable, four spray nozzles and a single 
mask enable one operator to spray four dials with 
four colors, all at the same time. Four unpainted dials 
are placed on the turntable. A hand lever raises the 
turntable and dials up against the mask. A foot pedal 
rotates the turntable and masks while four nozzles 
spray the paint. Painted pieces are lifted off the 
turntable and placed on a conveyor for transfer. 

Masks, turntable and nozzles are designed to direct 
the right color to the right opening in the mask. The 
nozzles are set at varying distances from the center 
of the turntable to prevent mixing colors. 

With different masks and holders, readjustment of 
the nozzles and a change in paints, the machine can 
be used for many different dials. 


Four spray nozzles, a turntable and a multiple mask enable 

the spraying of four colors on one part at once. Inset: 

1957 Chevrolet truck speedometer dial which requires 
four colors. 


Automotive Inpustries, May 1, 1957 67 





OPPER and its alloys—brass and bronze—are 
more than holding their own as important structural 
materiais in passenger cars, trucks, buses, and trac- 
tors. It is conservatively estimated that in 1956 over 
200,000 tons of the red metal, including its alloyed 
forms, found their way into the automotive indus- 
tries. This year should see an even greater usage of 
copper and its alloys in body parts, accessories, fuel 
systems, engines, cooling systems, transmissions, 
running gear, and electrical systems. 

According to figures compiled by AUTOMOTIVE INDUs- 
TRIES and shown in the accompanying table, 1957 pas- 
senger cars have a total potential usage of 87.57 lb 
of copper and its alloys per unit. This figure includes 
standard and optional parts, such as air conditioning, 
which alone accounts for 30 lb. 

Other data indicate that the 5.8 million automo- 
biles turned out in 1956 used an average of 45 to 50 


Possible Applications of 
Red Metal and Its Alloys 
in 1957 Passenger Cars 
Reach a total of 87.57 Lb 


lb of copper and its alloys per car. This composite 
figure makes only a moderate allowance for such 
components and accessories as automatic transmis- 
sions, power steering, radios, heaters, air condition- 
ing, power seats, and power windows, where the 
weight of copper and its alloys is a preponderant 
factor. 

Coupled with a steadily increasing demand for 
optional equipment on the part of car buyers is a 
growing trend toward standardization from year to 
year of equipment which was formerly a matter of 
choice. Therefore, it seems quite probable that the 
total average weight of copper and its alloys in 1957 
cars, including optional equipment, will be in the 
neighborhood of 50 Ib. 

Reports from the automobile factories support this 
contention. The 1957 Buick Roadmaster, for example, 
has more than 100 parts utilizing copper and its 
alloys with an average weight of 53.7 lb. This year’s 
Chrysler Corp. products are utilizing an average of 
42 to 45 lb per unit; a 1957 Plymouth four-door 
Belvedere sedan incorporates about 175 different 
parts made from copper or its alloys. 

Oldsmobile averages 33 lb in 50 parts; Ford, 32 lb 
in 38 parts; Willys, 42 lb; Lincoln, 38.6 lb; Cadillac, 
48 lb; Continental, 69 Ib; Chevrolet, 40 lb; Mercury, 
35 lb; and American Motors, 42 lb. Remember that 
these averages, based on factory reports, are on the 
ultra-conservative side as far as the inclusion of 
accessories and optional equipment is concerned. 
Add power brakes, power steering, power windows, 
or air conditioning, as many car buyers are doing 
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COPPER PRODUCTS 
Usable in 1957 Cars* 


COMPOSITE WEIGHT (LB) 


Accessories 

Body Parts 
Cooling System 
Electrical System 
Engine 

Fuel System 
Running Gear 
Transmission 


*Estimated by AUTOMOTIVE 
INDUSTRIES 











Copper, Brass and Bronze 


every day, and totals are seen to rise appreciably. 

Despite the fact that 1957 automobile sales to date 
have been lagging somewhat behind the expected 
pace, many industry leaders cling steadfast to earlier 
predictions that this will be a 6.5-million-car year. 
If so, figuring a modest usage of 48 lb per car, the 
demand for copper products will surpass the 300- 
million lb mark in 1957. 

Many responsible authorities feel that the explo- 
sive U. S. population growth and soaring gross 
national product portend an annual automobile pro- 
duction rate of 10 million units with the next 10 to 
15 years. When this mammoth volume becomes a 
reality, requirements for copper products will soar 
to the 500 million lb plus level for passenger cars 
alone. 

Commercial vehicles likewise have an enormous 
appetite for copper and its alloys. Looking at the 
year 1956, factory sales of trucks in the up to 14,000 
GVW range, which use many passenger car compo- 
nents, totaled about 688,000 units. It is reasonable 
to estimate that trucks in this weight category used 
an average of 53 lb of copper and its alloys for a 
grand total of some 37 million Ib. 

Factory sales of trucks in the up to 26,000 lb GVW 
range in 1956 amounted to approximately 331,000 
units. If we estimate that vehicles in this weight 
range used about 56 lb of copper and its alloys per 
unit, a grand total of about 19 million lb is indicated. 
The 81,000 or so trucks sold in the over 26,000 GVW 
range with an estimated usage of 58 lb of copper and 
its alloys per unit add another 500,000 Ib to the total. 
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In summary, the some 1.1 million trucks sold last 
year used an estimated average of 56 lb of copper 
and its alloys per unit for an overall total of about 
60 million Ib. According to informed industry 
sources, truck sales should again hit the one-million 
mark in 1957 with a similarly high demand for 
copper products. If, as is to be expected under the 
impetus of such powerful forces as roadbuilding 
construction, truck sales volume (particularly in the 
heavy-duty ranges) continues to grow at a steady 
pace in the years ahead, requirements for copper, 
brass, and bronze will reach astronomical figures. 

BUSES AND TRACTORS 


A large proportion of the buses being produced 
today are equipped with air conditioning systems 
using about 80 lb of copper products. Many of the 
components common to passenger cars, such as heat- 
ers and automatic transmissions, are also used in 
buses in larger sizes. The average bus, as a whole, 
buses in larger sizes. The average bus probably uses 
in excess of 100 lb of the red metal and its alloys. 


Factory sales of buses in 1956 amounted to ap- 
proximately 4000 units and seem certain to exceed 
that mark this year and in the future, when such 
factors as the continuous growth of suburban areas, 
the steady replacement of trolley cars by buses, and 
expanding school construction are taken into ac- 
count. The some 400,000 lb of copper products used 
by the bus industry in 1956 should take a sharp 
upturn in 1957 and in the years ahead. 

Bureau of the Census figures show that factory 
sales of wheel-type and tracklaying tractors in 1956 
were 215,656 and 57,365 units, respectively. AUTO- 
MOTIVE INDUSTRIES estimates that the former utilized 
an average of 35 lb of copper and its alloys per unit, 
whereas the latter averaged 47 lb. 

The wheel-type machines consumed approximately 
7.6 million lb of copper, brass, and bronze, and the 
tracklaying type accounted for nearly 2.7 million lb 
in 1956. These figures, too, should rise in the years 
ahead with increasing mechanization on the farm 
and a booming construction program. 


Find Many Uses in Automotive Vehicles 


ACCESSORIES 


Windshield washer parts (0.06) 
Clock parts (0.25) 

Cigarette lighter (0.06) 

Radio parts (1.50) 

Heater and defroster parts (3) 
Air conditioning (30) 
Power seats (1.50) 
Power windows (1.68) 
Convertible top mote 


Wire and cables (3) 
Starter motor (6) 
Generator (6) 

Spark plugs (0.13) 
Ignition coil (1) 
Distributor (0.13) 
Ignition lock (0.06) 
Voltage regulator (0.25) 


(0.64) Starter relay (0.31) 


Photo courtesy of Copper & 
Brass Research Association 





ELECTRICAL SYSTEM 


ENGINE 


Bearings (0.50) 

Oil filter parts (0.15) 

Crankcase breather assem- 
bly (0.13) 

Distributor vacuum control 
tube (0.16) 

Miscellanecus (0.23) 


ages and instruments (0.35) 
Bulgs (0.06) 
Fuses\and fuse holders (0.13) 
Flasher pit (0.13) 
Horn parf\with relay (1.64) 
Switches (0. 
Circuit breaker $0.09) 


Electrical connecto 


(0.13) 





RUNNING GEAR 


Conventional brakes (0.38) 
Power brakes (0.76) 
Propeller shaft (0.13) 
Valve stems (0.06) 

Power steering (0.45) 


BODY PARTS 


Springs, vent tube, washers, 
gaskets, screws, rivets, etc. 
(0.47) 

Underplating (0.51) 

Windshield wiper assembly 
(0.19) 
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TRANSMISSION 


Conventional (0.70) 
Automatic (3.50) 


FUEL SYSTEM 


Carburetor parts (0.30) 

Fuel pump parts (0.20) 

Fuel filter (0.20) 

Automatic choke pipe (0.15) 
Tubing and fittings (0.63) 
Air cleaner wool (0.75) 


COOLING SYSTEM 


Radiator (15) 

Cap, water pump parts, 
draincock (0.73) 

Automatic transmission 
cooler (3) 





Communist-Built Motor Vehicles 
Displayed at Leipzig Fair 


By David Scott 


HE Leipzig Fair in March in- 
IT sicatea that the East German 

car industry is still striving to 
expand output and to improve the 
market appeal of its models. Pro- 
duction in,1956 was officially dis- 
closed as 27,300 units, a 23 per 
cent rise over the year before, and 
the planned target for this year is 
some 45,000. While this is a sub- 
stantial increase it is still well be- 
low the 1936 figure of over 60,000 
cars made in that part of the 
country. 

With East Germany severed 
from the Ruhr, steel supplies have 
become a major bottleneck, and 
sheet is particularly short. This 
situation has been aggravated by 
the reduced deliveries of Polish 
coal, on which the region’s small 
metallurgical industry depended 
heavily. Now it is energetically 
seeking to buy steel from outside 
the Communist bloc, and during 
the fair there were reports of sev- 
eral deals concluded with West 
German producers, who exhibited 
at Leipzig on a very large scale. 

Inadequate investment in car 
factories has been another weak 
point, since wartime destruction, 
reparations to Russia of machin- 
ery from current production, and 
a low priority for re-equipment 
left East German plants in a back- 
ward state. This neglect is appar- 
ently now to be tackled seriously, 
and machinery exhibits at the fair 
by the local machine tool industry 
suggested that manufacture of a 
wide range of automatic and semi- 
automatic equipment especially 
for automotive production has 
begun. 

While East Germany presented 
no entirely new cars, there were 
several examples of novel body- 
work on existing chassis. One was 


Wartburg station wagon has wrap-over side windows at the rear and a folding 
sun roof 


Plastic body and steel roof are combined on the P-70 Zwickau coupe. Thin 
pillars provide a large glass area. If has a 22-hp, two-cylinder engine with 
front-wheel drive 


a sports version of the 55-cu in. 
Wartburg introduced last year as 
a four-door sedan. With a low- 
slung two-passenger body resem- 


bling a scaled-down Mercedes 190 
SL, it was shown both as a con- 
vertible and with a detachable 
hardtop. Output of the three- 
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East Germany's RS 14/30 was exhibited 
with half-track attachment. Engine is 
a two-cylinder Diesel developing 30 hp 
at 1500 rpm. Front wheels are carried 
on individual coil springs housed in the 
steering knuckles ; 


cylinder, two-stroke engine is in- 
creased to 50 hp at 4200 rpm by 
using twin carburetors, higher 
compression and improved breath- 
ing. Drive to the front wheels is 
through a four-speed gearbox 
synchronized on the top two ratios. 

Reviving the style of the open- 
air taxi, the Wartburg Bellevue 
combined a convertible at the rear 
with a transparent-roofed hardtop 
in front. This construction with 
a two-door body is claimed to ap- 
proach the box-like strength and 
safety of the conventional sedan. 
The first hand-built prototype was 
on show, and series production is 
planned to start in August. 

A station wagon on the same 
37-hp chassis featured wrap-over 
side windows at the back and a 
fabric sliding roof panel. Designed 
for camping, it has folding seats 
that form a double bed, and the 
side-hinged tail door permits easy 
loading and access to a lower shelf 
carrying the spare tire and tools. 

A new coupe version of the 
Wartburg also converts into a bed. 
Backrests of the individual front 
seats jack-knife forward as pil- 
lows, and sleepers’ legs extend 
into the large trunk. 

Further restyling was seen on 
the small P-70 Zwickau with front- 
wheel drive. As a two-passenger 
coupe, it has a plastic body of 
resin-bonded glass fiber with a 
pressed-steel roof. Slender sup- 
porting pillars provide a large 
glass area and good visibility. The 
42 cu in. two-cylinder engine de- 
velops 22 hp at 3500 rpm. 

There are several minor altera- 
tions in the basic P-70 sedan, in- 
cluding a bimetallic thermostat 
fitted to the radiator hose which 
operates a yellow light on the 
dash when water temperature is 
below 140 deg F, and a red one if 
above 205. As a station wagon 
this model has a cargo volume of 
70 cu ft. 

Design improvements were also 
noted on some of the East German 
tractors. The largest wheeled ma- 
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East German autocrane has a two-way cab that permits the operator to 
face in either direction 


chine on show was a 7050-lb Harz. 
Made in Nordhausen, it has a four- 
cylinder Diesel engine rated at 40 
hp at 1250 rpm. The transmission 


has five forward ratios giving a 
top speed of 10 mph. Front wheels 
are individually sprung by coil 
springs incorporated in the steer- 
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Two-cylinder version of a new line of East German aircooled 
Diesels develops 17 hp at 2000 rpm. Piston displacement 


is 97.5 cu in., compression ratio 18 to 1, and weight 520 Ib. 


ing knuckles on the pivoted beam 


axle. These also raise ground 
clearance to 12% in. A smaller 
30-hp tractor of similar construc- 
tion was exhibited in half-track 
form. 

The RS-09 implement carrier, 
seen previously at Leipzig, is now 
offered with a dump body as 
an accessory. The bucket with 
associated tipping mechanism is 
mounted on the central backbone, 
and drive is taken from the for- 
ward pto. This multipurpose trac- 
tor has an 18-hp Diesel engine 
placed directly over the rear axle 
and beneath the driver’s seat, and 
the reversible transmission has 
eight speeds in each direction. 

One new development in indus- 
trial vehicles was a truck-mounted 
crane with a bi-directional cab. 
Duplication of controls permits 
the operator to face forward for 
road driving, or rearwards to view 
the hoist mechanism as well as 
drive. Of cab-over-engine design, 
the eight-ft wide body encloses 
the 52-hp air-cooled Diesel. The 
hydraulically-operated crane has 
a lifting capacity of one ton with 


the extendable arm at its maxi- 
mum radius of 19 ft, or three tons 
at minimum radius. 

The Zittau truck factory (re- 
cently renamed Robur-Werke) has 
introduced a new range of air- 
cooled Diesels sharing many parts 


"s+ 


This 14-cyl engine for East Germany's first commercial air- 
liner develops 1900 hp at 2600 rpm. Of Soviet design, it 


powers the IL-14P 


in common with its existing four- 
cylinder engine. The series is in 
1, 2 and 3 cylinders, and in V-6 
and V-8 form. These have 3.6-in. 
bore and 5-in. stroke, with each 
48.8-cu in. cylinder rated at 8.5 hp 
(Turn to page 120, please) 


Russia's first automatic transmission is incorporated in the medium-sized Volga. 
The 137 ca in. engine is rated at 70 hp at 4000 rpm. 
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Open UNEXPLORED opportunities for cost reduction 
in manufacture of a wide range of parts. 


if you are producing small...oreven quite large ... formed parts out of 
ribbon wire or metal strip up to about 2” wide, it will most certainly pay you 
to “ask Baird about it." More and more quality and cost-conscious manu- 
facturers are finding that our NEW mode! Automatic High Speed Ribbon 
Metal Forming Machines are the ideal ‘“‘production line”’ for such products. 


e HIGH SPEED 
© UNIFORM PRODUCT 


e LOW TOOLING COST 
@ EASY MAINTENANCE 


© SIMPLE OPERATION 
@ UNLIMITED RANGE 


Behind these machines are years of successful application to a range of 
work “limited only by the ingenuity of the men who design thetooling.’’ NEW 
models include a host of important improvements and additional features 
which greatly extend the range of work and tooling possibilities. For ex- 
ample, what is essentially a substantial press is built right into the machine and 
is capable of maintaining precision in high-speed production. Baird’s unique 
two-to-one feeding mechanism and EASY cam motions, combined with the 
fact that 3/4 of the cycle is available for forming rather than the usual 
1/2-cycle, permits far greater latitude in combining operations and com- 
plexity of possibie forms. 


Our Engineering Department will be giad to give you further detailed in- 
formation or to submit recommendations on parts or prints of your product. 
Write Dept. Al 


interested in Deferred Payment? .. . ‘‘ask Baird about it.’’ 


THE BAIRD MACHINE COMPANY 


STRATFORD CONNECTICUT 
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Accelerated Engine Test Comparison Proves 
EATON SUPER-ALLOY VALVES 
LAST MANY TIMES AS LONG 


AS VALVES MADE FROM COMMONLY USED ALLOYS 


COMMONLY USED ALLOY 
Failed at Less than 
600 Hours 


To meet the requirements of extreme heavy duty service, Eaton 
has developed unique production methods for the making of 
exhaust valves of super-alloys possessing exceptionally high 
hot-strength and corrosion resistant properties. These Eaton 
Super-Alloy Valves are ‘‘custom tailored’’ to meet the specific 
requirements of the engines for which they are designed. 


As a pioneer in the development of valve designs and materials 
which have added thousands of miles to valve life expectancy, 
Eaton has made such important contributions as sodium cooled 
valves, seat-faces of high-alloy materials, aluminized valves, 
and now super-alloy valves. 


If you build engines—either gasoline or diesel—for heavy duty 
applications such as motor trucks, buses, earth moving machinery 
—it will pay you to discuss the advantages of Eaton Super-Alloy 
Valves with our engineers. 





EATON SUPER-ALLOY 
in Excellent Condition 
after 3000 Hours 





STRETCH 


IN 100 HOURS AT ELEVATED TEMPERATURES 





STRESS FOR 1% 


ORDINARY EATON 
ALLOYS SUPER-ALLOYS 


The results of laboratory tests represented by 
the above graph indicate the superior hot-strength 
of Eaton Super-Alloys over commonly used ex- 
haust valve materials. 


VALVE DIVISION 





EAT MANUFACTURING COMPANY 
9771 FRENCH ROAD e DETROIT 13, MICHIGAN 


ot PRODUCTS: Engine Valves . Tappets . Hydraulic Valve Lifters « Valve Seat Inserts « Jet Engine Parts « Hydraulic Pumps 
Motor Truck Axles *« Permanent Mold Gray Iron Castings » Forgings + Heater-Defroster Units - Automotive Air Conditioning 
Fastening Devicese Cold Drawn Steel- Stampings « Gears « Leaf and Coil Springs » Dynamatic Drives, Brakes, Dynamometers 
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JOIN WITH HANDY & HARMAN SILVER BRAZING FOR PERMANENT PROFIT 





Clever, these Design Engineers! 


The cleverest designers of all are those who know that silver 
alloy brazing, specified as the joining method at the design 
stage, can be of great value. The benefits that go hand in hand 
with brazing—of cost, of time, of labor, of product superiority, 
warrant consideration from the start. 


Examples of how design for brazing simplifies production and 

= improves the product are numerous... to give you an idea of 
what can be saved through Handy & Harman silver alloy 
brazing with Easy-FLo 45, take a look at this: 


Triple Sprocket for Self-Propelled Combine 
7 Before, sprocket was ma- a 
chined and hobbed from solid Originally, double sprocket was bored, turned and hobbed 
metal, then welded. Now, from solid stock; small sprocket and hub were turned from 


three stampings are Easy- : _a . "29 , 
Ti heseenl tn tenenndt tai, er gps at bar stock. Large sprocket was then welded to 


Result—sprocket made Redesigned for EASY-FLO brazing, large and small sprockets 

stronger in less time, with are blanked from 1/2” plate and bored and hobbed in groups; 
a less metal. hub is turned from much smaller diameter bar stock. Three 
rings of 1/16” Easy-FLO wire join the entire assembly. All 
joints are Handy-Fluxed. Large sprockets and hub are jigged 
with one preplaced ring of EASY- FLO around hub above each 
sprocket and induction-brazed in 30 seconds. Third Easy-FLo 
ring brazes small sprocket to hub end in 17 seconds. Total: 47 
seconds for completed assembly. Results: Lower over-all pro- 
duction costs due to savings in metal, machining and joining 


time. A stronger sprocket due to full-area penetration of the 
alloy. 

This is just one example of the benefits enjoyed with one 
Handy & Harman alloy and brazing method. We’ll be happy 
indeed to talk to you about all kinds of silver brazing alloys 


<i Cc. € and their attendant benefits. We have found that if we join 
forces right at the start, the results are right... all the way. 
Just call us. 











Visit us at SEE: 
Booth 1212 + NEW ALUMINUM BRAZING Source of Supply and Authority on Silver Brazing Alloys 
design : ALLOY OFFICES ond PLANTS 
Engineering 
w 
New York 
Coliseum PRODUCTION LENS GRAZING General Offices: 82 Fulton St., New York 38, N. Y. 
May 20-23 DEMONSTRATION DISTRIBUTORS IN PRINCIPAL CITIES 


HANDY HI-TEMP FOR HIGH- 


TEMPERATURE BRAZING DETROIT, MICH. 

_™ 
LOS ANGELES, CALIF. 
SORONTO, 


MONTREAL, CANADA 
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there’s 


a NEW 


way to build 


your dies 


ORB. Die Section 
shows tool steel 
clad to 

mild steel 
backing 


Manufacturers 
for the Metal Working Industry of: 


Composite Die Sections . Bronze Ways . Wear Strips 
Shear Blades . Slitter Knives . Work-Rest Blades 
Cut-off Blades . Hardened Ways . Hardened Spacers 
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of the Ready Machine Tool & Die Company, Inc., 
shows Ohio Knife Co. Composite Die Sections on a blank 
for a 4’ x 6’ refrigerator inner food compartment. 


it saves you time and money 


You simply order from our large stock of Composite Die 
Sections. They are cut to your required length or in bars 125” 
long. There are eleven standard cross sections with both wide 
and narrow lands available. 

You buy them at a price far below what it's costing you 
to make them yourself. 

You receive them with cutting or forming edge already 
hardened, machined and ground. The soft steel backing, to whic 
our specially hardened tool steel is clad,can be drilled quickly 
and economically for dowel and screw holes. Adjustments for 
wear are equally simple. 

Hundreds of companies who have switched to OK Com- 
posite Die Sections available for Cutting, Trimming and Forming 
Dies, report great time and money savings, plus longer die life. 
For new bulletin on OK Composite Die Sections and Clad Alu- 
minum Bronze Wear Plates, write Dept. 47-AB. 


THE OHIO KNIFE Co. 


CINCINNATI 23, OHIO 





_ Naugatuck PARACRILS 


Phantom view of one type automobile air conditioning system 


Compressor H. Refrigerant Lines Clamped to 
Frame Beneath Car 


Condenser 
Receiver Liquid Line Dehydrator and 
Filter 


Receiver Check Valve 

Metering Solenoid — and Blower Assembly 

Liquid Line Sight Glass L es ” ve 

Flexible Connectors in Retrig- jae my p Soest and Air Distri- 

erant Suction and Discharge 

Lines M ty Air Grilles on Package 
e 


\ir conditioning an automobile is not a new idea... just one that presented a variety 
of material specification problems. One of the most important of these problems was 
the need for a rubber with low enough permeability to be used as a vehicle for com- 
mercial refrigerants. This was solved with a Paracril® rubber. 

Paracrils are Naugatuck’s butadiene acrylonitrile rubbers. Rubbers capable of carry- 
ing refrigerants while possessing outstanding resistance to oils, fuels, aromatic hydro- 
carbons and many hydraulic fluids. In addition Paracrils provide: 


e superior aging resistance, even at elevated temperatures, 
e high and low temperature flexibility, 
* outstanding abrasion resistance, 


* unusual tensile properties, 
e the best resistance to air and gas permeability. 


For complete information on how the oil-resistant Paracril family can help you 


improve or develop a product, write to us, today. 





Division of United States Rubber Company 
Naugatuck, Connecticut 


IN CANADA: NAUGATUCK CHEMICALS, Elmira, Ontario * Cable Address: Rubexport, N.Y 
Rubber Chemicals * Synthetic Rubber * Plastics * Agricultural Chemicals * Reclaimed Rubber « Latices 
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Small Air Hammer 


Jy sasunewre only six inches long 

and weighing 20 oz, an air ham- 
mer just introduced can be operated 
with one hand, leaving the other free 
to handle the work. Called the Ban- 
tam Bully, its metering trigger lets 
the operator control blows per min- 
ute from 0 to 13,000. Air consump- 
tion is 6.5 emf at 90 psi. Twenty-four 
different tools for scaling. chiseling, 
peening, cutting, star drilling, etc. 
are available for use with the unit. 
A slip chuck snaps the various tools 
in or out easily and can be locked in 
eight different positions. 
Pneumatic and Mfg., Inc. 


Superior 


Cirele 30 on posteard for more data 


Displacement Follower 


| Dh PLOYING the “captured 

principle, an optical-electronic de- 
vice called the Optron has been intro- 
duced for measuring displacement and 
vibration of moving objects. It may be 
used to measure the amplitude, 
frequency and waveform of shake 


spot” 





Optron basic unit mounted on tripod 


tables, vibration pickups, accelerom- 
eters and relay contacts, and to 
measure the runout of shafts and 
other rotating parts. No contact is 
made with the work, and it is usable 


Automotive Inpustrigs, May |], 1957 


QUIPMEN 


FOR ADDITIONAL INFORMATION, please use reply card on PAGE 89 


Cross Transfer-matic completely machines servo valve bodies for automatic ftrans- 
missions of the rate of 490 pieces per hour af 100 per cent efficiency 


Transfer Unit Machines Servo Valve Bodies 


™ machining servo valve bodies for 
automatic transmissions, the latest 
Transfer-matic produces parts at the 
rate of 490 pieces per hour at 100 
per cent efficiency. It performs 21 
drilling, six reaming, five tapping, six 
boring, and two precision-facing op- 
erations. 

The parts travel through 25 sta- 
tions: one loading, nine drilling, one 
tapping, two rough boring, two pre- 
cision boring, two precision facing, 
one washing, six visual inspection 
and one unloading. Palletized work- 


holding fixtures each carry three 


parts. An unloading unit is provided 
for removing parts from the fixtures 
and placing them on a conveyor. 
Design of the machine incorporates 
interchangeability of all standard and 
special parts for easy maintenance 
and the company’s “building block”’ 
construction to provide flexibility for 
future design changes. Other stated 
features include an automatic wash- 
ing unit for fixtures; hydraulic feed 
and rapid traverse for milling, drill 
ing and boring; and individual lead 
screw feed for tapping. The Cross Co. 
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on any material regardless of size, 
shape or composition. 

The basic 
unit includes a cathode ray tube, a 
multiplier phototube, an optical sys- 
tem and an amplifier. The power 
supply is a separate unit. Motion in 
any plane may be measured and the 
waveform of the motion displayed on 
a conventional oscilloscope. In opera- 
tion a spot of light (effective diameter 


displacement followe1 


0.0001-in.) from the cathode ray tube 
is projected by the optical 
(100x microscope) onto the work. The 


system 


multiplier photocell locates this spot 
to follow the motion, which is shown 
on the oscilloscope. Accuracies of 
measurement are in microinches. Full 
scale range may be as high as 10 in. 
with different optical systems. Option 
Corp. 
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Colonial ram press 
broaching machine 
equipped with auto- 
matic indexing table. 
In one application us- 
ing a 180-deg index, 
two rockerarm assem- 
blies are manually 
loaded at one time 
automatically clamped, 
double broached in 
one pass, and chute 
ejected. Cycle time 
at 100 per cent effi- 
ciency is six seconds; 
and production rate is 
1200 per hour. 


Broaching Machine with New Indexing Table 


M*" models of a ram press broach- 
ing machine line can be supplied 
and made more productive with a new 
indexing table recently developed, ac- 
cording to an announcement. The 
automatic table uses a 180-deg. in- 
dex, and is manually fed and auto- 
matically unloaded. Stated features of 
the table include: self-locking of the 
fixture by the indexing action; preci- 
sion alignment; and high performance 
with safety. 

Set up for an automotive manufac- 
turer, a 4-ton capacity, 24-in. stroke 


model with the integrated table, 


broaches 1200 rockerarm assemblies - 


per hour. The parts are loaded two at 
a time, automatically clamped, double 
broached in one pass, and automat- 
ically ejected. 

Other models in the line are rated 
at 6 and 10 tons. The addition of the 
new indexing table increases their 
adaptability to automatic operation. 
Automatic loading and transfer-type 
installations are available. Colonial 
Broach and Machine Co. 
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Boring Bars 


H AVING individual micro-adjustment 

of anvils, a new line of boring 
bars combines multi-diameter boring 
and even chamfering operations in 
the same tool. Throw-away inserts re- 


Wesson micro-adjustable boring bars de- 
signed for multi-diameter boring, and 
multi-diameter boring and chamfering. 


quiring no grinding are used in each 
location. The anvil on which each in- 


80 


sert is locked, is micro-adjustable in 
and out. Each division of the screw- 
dials represents 0.001-in. on diameter. 
When inserts are dull, they can be in- 
dexed to an unused edge or inter- 
changed. Precision grinding of the 
throw-away inserts is said to elim- 
inate the need for adjustment when 
inserts are changed. Wesson Co. 
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Carbide Tools 


eso announcement of a_ special 
brazing-hardening process, used in 
making a line of carbide tools, states 
that the process enables the carbide 
tip to be brazed at the same time the 
high-speed-steel body is hardened. 
According to the manufacturer, this 
results in uniform body hardness and 
carbide tips that will not loosen due 


to braze failure. It is further stated 
that “Perma-Braze” carbide drills can 
be used for dry drilling of cast iron 
without fear of braze softening or 
melting. Whitman & Barnes. 
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Oxygen Manifold 


te Oxweld M-35, a new oxygen 
cylinder manifold designed to han- 
dle an unlimited number of cylinders, 
has been introduced. As a basic unit 
it accommodates two cylinders, one on 
each side of the operating controls. 
Straight or curved extensions are then 
added in single or double rows to 
either bank, so that it is possible to 
manifold any number of cylinders. 
This makes it possible for the unit to 
supply any desired amount of oxygen 
to a piping system for welding, 
cutting, and other industrial uses. 
One bank of cylinders can be oper- 
ated independently while cylinders in 
the other bank are in reserve or being 
changed. When large flows are needed, 
both banks can be operated simul- 
taneously. During alternate operation, 
the reserve cylinder bank auto- 
matically picks up the oxygen load 
when the supply in the operating 
bank is exhausted. This feature makes 
it possible to leave the manifold com- 


Oxweld M-35 oxygen manifold. 


pletely unattended until all cylinders 
have been used. Cylinders can be 
added or removed at any time to meet 
changing conditions. All controls are 
conveniently grouped and easily 
accessible. 

New Oxweld manifolds similar in 
operation to the M-35 are also avail- 
able for water- or oil-pumped inert 
gases, such as argon, nitrogen, and 
helium; for high-pressure fuel gases, 
such as hydrogen and methane; and 
for liquefied petroleum gases, such as 
propane, butane, and pyrofax. Linde 
Air Products Co. 
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All-Air Valve Circuit 


Re providing safety to operators of 

presses, brakes, shears and othe) 
machines, an all-air circuit has been 
announced. It features a_ non-tie 
down valve, a single stroke valve, 
and a three-way poppet palm button 
valve arrangement. Company engi 
neers state the circuit assures in 
creased operator safety because it 
requires two-handed operation to 
cause a machine cycle. Only one stroke 
occurs regardless of how long the 
palm button valves are held down. 
The buttons must be released to clear 
the circuit and again depressed to 
allow another stroke. 

The non-tie-down valve was de- 
signed with a protected adjusting 
screw. Regulation of this screw per- 
mits a variable time lag between the 
depression of the first palm button 
valve and the second palm button 
valve. The valve has also been so 
designed that its own malfunctioning 
will automatically cause the system to 
be inoperative. 

The palm button valves, designed 
specifically for use with the firm’s 
new non-tie-down valve, are available 
with or without a cylinder key lock. 
The key lock valves are used in in- 
stallations requiring multiple station 
operation where one or more stations 
are occasionally locked out of the cir- 
cuit. 

For press applications, the single 
stroke valve can be used in a circuit 
with the non-tie-down and palm but- 
ton valves. With the single stroke 
valve in the operating circuit, it per- 
mits only one cycle regardless of how 
long the operator holds the palm but- 
ton depressed, and requires removing 
his hands and again depressing the 
palm button valves. 

Components can be added to the 
non-tie-down and single stroke circuit 
to provide the following functions: 
Emergency stop—used to stop the 
press at any point of its stroke; con- 
tinuous—used when press is put on 
automatic cycling and material is fed 
through the press continuously; top 
stop—permitting stopping of the press 
run at the top dead center position, 
after the press has been running on 
continuous cycle. 

Other components can be: Inching 

permitting starting and stopping 
the press at will during setup opera- 
tions; pneumatic interlock—permit- 
ting the operator to release the con- 
trol buttons on single stroke operation 
before the full stroke is completed, 
without having the press stop until 
the run is at top dead center; and a 
selector valve—used to preselect any 
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Moline Model MR149 single-spindle boring machine features automatic operation in 
processing compressor crankcases to receive cylinder sleeves 


Special Machine Bores Compressor Crankcases 


¥PECIALLY-DESIGNED for boring two 
Ss different sizes of four, six and 
eight-cylinder compressor crankcases 
to receive cylinder sleeves, the Model 
MR149 single-spindle machine illus- 
trated features completely automatic 
operation once the part is loaded into 
the fixture. 

The horizontal boring spindle unit 
moves by hydraulic power on harden- 
ed and ground steel ways and is pro- 
vided with rapid traverse in two di- 
rections, adjustable rate of coarse 
feed for boring, and adjustable rate 
of fine feed for facing, together with 
timed dwell against a positive stop for 
cleanup of facing to depth. 

After a crankcase is loaded into the 
fixture, it is located and clamped end- 


wise by hydraulic power. The auto- 
matic cycle then is started, with bor- 
ing and indexing following a preset 
sequence until all operations are com- 
pleted. As soon as the tools are with- 
drawn at completion of work on a 
bore, the crankcase is indexed longi- 
tudinally and radially as required to 
bring the next hole into position for 
boring. After all holes have been 
bored, the fixture indexes the work 
into position, ready for unloading. 

Operations include rough 
counterbore top and bottom bores, and 
face bottom bores. Changeover, from 
one size crankcase to another, can be 
accomplished in a matter of minutes. 
Moline Tool Co. 
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bore, 





one of the desired press cycles, thus 
permitting the press to be actuated 
only with the type operation selected 
for specific jobs. Ross Operating 
Valve Co. 
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Production Counters 


N™ being marketed is a new line 
of counters which is said to be 
low in cost and to be sturdily built 
for continuous operation on presses 
and high-speed production machines. 
The complete Tally-King line includes 
six models capable of handling a va- 
riety of counting operations. No. 
TK-4, available in either ratchet or 
revolution type, features an “error- 


proof” mechanism which stops auto- 
matically if an error occurs. This 
model counts up to 99,999 at speeds 


Tally-King production counter. 


up to 2000 counts per minute. Other 
models produce from 9999 
down to 99. Faymus Div., Bankers & 
Merchants, Ine. 


counts 
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Cimco 12-station machine assembles bearings in automotive ports 


Assembly Machine for Bearing Assemblies 


| ESIGNED primarily for assembling 

bearing assemblies for a 1957 
model car, a special machine has a 12- 
station index table with 36-in. dial 
plate, pneumatically -operated work 


stations, and electrical control system. 
It is producing 900 assemblies per 
hour with one operator. All work sta- 
tions are built around standard tool- 
ing support units suspended from the 





Automatic Soldering Machine for Small Parts 





Nomed Braze-O-Matic, 
the machine pictured 
automatically feeds 
solder through maga- 
zines to preheated 
ports, for solder fabri- 
cation. Its timing 
mechanism operates 
and regulates the 
flame and supplies the 
exact amount of sol- 
der, in conjunction 
with an index table. 
Heat is localized at 
the point of fabrico- 
tion in much the same 
manner as would be 
done manually, pro- 
viding increased pro- 
duction rates. The ma- 
chine has a signal sys- 
tem which gives lead 
time in calling for re- 
plenishment of sup- 
plies. It is said to op- 
erate efficiently with 
all known forms of sol- 
dering and all types of 
metals. (Castle Ma- 


chines. Inc.) 
Circle 40 on posteard 
for more data 





top plate, which is said to permit 
ready machine modification for part 
changes. 

The sequence of operation of the 
machine is: Stations 1 and 2, hand 
load sleeve; 3, hopper feed and orient 
outer race and press it into sleeve; 4, 
hopper feed inner race. Station 5 is 
idle; 6, feed and count 23, %-in. diam 
balls; 7, press outer and inner races 
into proper position in sleeve. Sta- 
tion 8, feed and orient contact plate 
into position over sleeve and press into 
sleeve; 9, idle; 10, grease bearing; 11, 
eject assembled part; and 12, idle. 

Special-purpose assembly machines 
made by the company are built up 
from standard component units. These 
include 16, 24 and 36-in. index tables 
available in 6, 8 or 12 stations; 36, 48 
and 54-in. standard four part as- 
sembly units, and standard work sta- 
tions, which when combined with a 
feeding unit, feed, orient and transfer 
the part into the tooling fixture on 
the dial plate. Cimco Engineering Co. 
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Percussion Press 

| iqqorim case is a hand-operated 

spring percussion press for mark- 
ing metal components at production 
machines. The component to be 
marked is placed in the fixture and 
the percussion spring cocked by down- 
ward pressure on the handle. The 
spring is released automatically at a 
fixed position. 

Capacity of the unit is six 1/16-in. 
characters. The fixtures are built to 
order. The press can be furnished 
with any type of base for mounting 
to machine. Geo. T. Schmidt, Inc. 
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Schmidt bench style marking press 
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Interlocking Cutters 


| "eamsecnnes staggered-tooth side 

milling cutters, in an improved 
line, have been announced. The pat- 
ented positioriing of the teeth provides 
for the trailing edge of the leading 
section to be slightly ahead of the 
leading edge of the trailing section. 
This feature is said to eliminate any 
obstruction to the free flow of chips 
across the cutting face. And that be- 
cause of this free-flowing chip action, 
the cutting edges produce more pieces 
per sharpening, tooth breakage and 
cutting temperatures are reduced, and 
increased feeds and speeds are pos- 





Barber -Colman interlocking staggered 
tooth side milling cutter 


sible. Depth of cut may be as great 
as the depth of cutter hub. 

The interlocking feature 
the use of shims to accurately keep 
the cutter at its normal cutting width 
throughout its life. By varying the 
thickness of the shims, it is possible 
to use the same cutter for several 
widths of slots. 

Cutters of this type are recom- 
mended by the company for deep slot- 
ting cuts in steel, shoulder cuts, and 
for milling operations where depth of 
cut exceeds the width of cutting face. 
They work equally well in steel or soft 
non-ferrous materials. Parber-Colima) 
Co. 


permits 
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Electronic Comparator 


[Lp tamnsvonat variations as small as 
one millionth of an inch can be de- 
tected with a _ super-sensitive elec- 
tronic comparator recently developed, 
according to an announcement. Des- 
ignated as Model 130 B-9, it was 
originally built to measure precision 
ball bearings, but is adjustable and 
may be used for parts of various 
shapes and sizes. 

The gage consists of three parts, 
an electronic amplifier, an indicat- 
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Two-Way Machine Speeds Boring Operation 


Production of yokes for universal joints is said to have been increased appreciably in 
the plant of an automotive ports supplier by the two-way precision boring machine 
illustrated, which permits simultaneous operations af both ends of the part. Made of 
malleable iron, the yokes are fixture-clamped and two holes are finish-bored in line 
A three-station, hydraulically-operated fixture and three boring spindles on each slide 
of the machine produce three machined yokes in each automatic cycle. (Ex-Cell-O Corp.) 
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ing meter, and an electronic gage 
head mounted on a base with an ad- 
justable column to permit vertical 
positioning, The gaging spindle is 
mounted within the gage head on 
pantograph reed springs to provide 
frictionless motion transfer. This 
makes it very sensitive to the minut- 
est variation in workpiece size and 
gives it repetitive accuracy. The con- 
struction also makes it possible to 
gaging 
pressure, avoiding distortion or mark- 


measure with a minimum 
ing of thin-walled or highly-polished 
parts. 

magnifications 
can be selected quickly by switching. 
They 60,000 to 1 
(0.000001-in. graduations), to 2000 
to 1 (0.000030-in. 
Federal Products Co. 
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Any one of four 
range from 


graduations) 


Centerless Grinder 
EATURING versatility, the TG-12 
centerless grinder is being offered 

for the centerless grinding of tung- 
sten carbides, steels, stainless, plastic, 
ceramics, carbon, fibre, cork, and non- 
ferrous metals. Tolerances of +0.0002- 
in. and finishes of 6 to 8 microinches 
are reported to be obtained. It handles 
work from 0.004 to 1%-in. diam; and 
may be used for either plunge or 


through-feed grinding. Also featured 
are: increased ease and speed of setup 
time through greater accessibility to 
work zone area, rapid replacement of 
the work wheel, a hydraulic system 
for automatic cycling, and elimina- 


Royal Master TG-12 centerless grinder 


tion of machine warmup time through 
the incorporation of precision pre 
loaded bearings in the spindle design 
Royal Master, Inc. 
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Ransohoff combination continuous drum and belt conveyor type cleaning machine 


Two-In-One Multi-Process Cleaning Machine 


“Ppp teen two integrated sections, 
/ a cleaning machine recently ex- 
hibited is a combination continuous 
drum and belt conveyor type unit. 
Small work or parts are washed, 
rinsed and dried in the drum section, 
and larger work or tote pans are 
processed at the same time in the con- 
veyor section. The drum and conveyor 


type components are contained side- 
by-side in the same machine housing 
and integrated so that the same 
pumps, tanks, blowers and heating 
equipment serve both sides. 

Design of the machine is versatile 
to permit incorporation of pickling, 
neutralizing, phosphate coating or 
similar processes. Tanks and drying 





Flash Butt Welder for Exhaust Pipes 


This special flash butt 
welder joins the ends 
cf curved pipes that 
form part of an auto- 
mobile exhaust cross- 
over assembly. It 
welds the pieces at the 
rate of 240 per hour. 
Upper structure is a 
pick-up and transfer 
mechanism for aufo- 
matic loading. Special 
tooling includes mofor- 
driven upset and hori- 
zontal air clamp. The 
machine is rated at 75 
kva. (The Taylor-Win- 
field Corp.) 
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air may be heated by gas, steam, oil 
or electricity as required. 

One-man operation is provided by 
return conveyors. Small work or parts 
processed in the drum section are 
automatically returned by belt con- 
veyor to the charging end. Larger 
parts processed in the conveyor sec- 
tion are discharged onto a gravity 
type conveyor for return to the charg- 
ing end. Completely automatic opera- 
tion can be furnished by integrated 
loading, unloading and transfer equip- 
ment. Ransohoff, Inc. 
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Mill Head 


HE recently-introduced No. 120 

milling machine mill head offers 
infinite spindle speeds of 100 to 3600 
rpm in two ranges, 100 to 600 and 600 
to 3600, with one belt change. Also 
infinite power feeds from 0 to 0.012- 
ipr both up and down. Feed is dial 
controlled, and rate of feed can be 
selected with machine running, stand- 
ing still, or under load. The feed can 
be disengaged automatically or by 
hand. Micrometer nut is power feed 
kick-off ; on reverse feed, safety kicks 


— acs Hid ln Bae 


Rusnok No. 120 mill head. 


off at end of stroke. Other features 
are a feed thrust of 800 lb, with 
safety overload clutch which clicks 
when overloading feed; a five-inch 
quill travel; and a hardened quill over 
12% in. long. 

The design of this unit is said to 
give speed and convenience in milling, 
drilling and boring operations at any 
angie. All automatic feed controls are 
front-positioned for fast operation. 
Rusnok Tool Works. 
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Precision Finishing Machine Offers Range of Applications 


[9 premess around a number of 

standard, interchangeable units, 
a unitized precision finishing machine 
recently introduced and called the 
Model O Bore-Matic, may be set up 
as a dozen different basic machines 
with many combinations of standard 
tooling and fixture equipment. Work 
that can be done includes straight 
and taper boring, straight and taper 
turning, facing, chamfering, grooving 
diameters and faces, reaming, and, 
with special attachments, contour or 
spherical boring or turning and slot 
milling, singly or in combination. 
Either the work or the tools can be 
rotated, and different operations may 
be performed simultaneously or in 
sequence on one or more workpieces. 

The machine will be made avail- 
able in combinations ranging from 
a single-head unit with power-oper- 
ated table, to a four-head double-end 
setup with cross slide. In its simplest 
form it consists of a precision-built 
base-way unit with hardened and 
ground box-type ways, hydraulically- 
operated table, cast iron base, hydrau- 
lic power unit and all necessary con- 
trols. 

The multi-spindle Red Head boring 
head in the line is an entirely new 
unit which was developed for the ma- 
chine, It is primarily for operations 
requiring multiple holes on close cen- 
ters or in any position within the size 
limits of the spindle plate. Capable 
of boring on centers as close as % 
in., the boring head is designed to 


use interchangeable spindle plates 


Heald Model O Bore-Matic finishing machine features a new multi-spindle boring 
head design and tooling for versatile application 


that can be bored to fit individual job 
requirements. For center distances 
closer than %-in., a cross slide is used 
for indexing to another cluster on the 
same plate. The device provides, in 
effect, a flexible cluster-head arrange- 
ment that can be custom-built to spe- 
cific needs. A variety of spindles, 
ranging from %-in. miniature size 
up to 3% in., can be used. 

Boring head units, complete with 
motor drive, are mounted on the base 
ways at either the left- or right-hand 
end of the machine, or at both ends. 
They are available with one or two 





Gaging Components 


UTOMATIC size control, automatic 
gaging, and automatic inspec- 
tion and classifying may be added to 
new machines, or those in service, by 
means of standardized systems com- 
posed of combinations of seven com- 
ponents which have been developed, 
according to a recent announcement. 
Application of the systems to specific 
machines requires details of the ma- 
chine requirements, from which the 
company develops the system specifi- 
cations. 

A typical application of a system 
to a through-feed centerless grinder 
includes a meter type size indicator, 
transducer head of comparator type 
for size control, servo motors, elec- 
tronic classifier for operating reject 
gates and shut-off, and magnetic pow- 
er amplifier which provides amplifi- 
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cation to pre-amplifier output suffi- 
cient to drive servo motors. The 
seventh of the components is an elec- 
tronic power supply, regulated. Car- 
gill Detroit Corp. 
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Cargill Detroit grouping of standardized 
components for combined size contro! and 
classifying operation 


boring heads, or with the multi-spin- 
dle heads for simultaneous boring of 
multiple holes. The heads can be pro- 
vided with hydraulic cross-feed units, 
and with air or hydraulically-operated 
chucks. 

The table is supplied plain or with 
standard fixture; manual or hydrau- 
lic cross slides are obtainable. It is 
operated, through a rack and pinion, 
by a hydraulic cylinder at the rear of 
the machine where heat from the 
hydraulic fluid will not affect the ma- 
chine’s operation. 

Capacity as measured by the dis- 
tance from the top of the table to 
center line of the spindle is five inches 
with the table and four inches with 
cross slide. Distance between heads 
on a two-head unit is five inches; 
maximum table travel is nine inches, 
and maximum cross-slide travel is five 
inches. Feed ranges from % to 50 
ipm, and rapid traverse rate is 15 
fpm. Variations in center distances 
and heights can be specified where 
needed. Tolerances of 0.0002-in. can 
be held on regular production work. 

Although the machine is normally 
furnished on a steel cabinet contain- 
ing the hydraulic power unit and 
mounting the electrical control panel, 
it can also be supplied as a bench- 
type machine for mounting on any 
support of suitable strength and 
rigidity. In this case the hydraulic 
power unit and control panel can be 
separately mounted in any convenient 
location. The machine can also be op- 
erated from a central hydraulic sys- 
tem if desired. The Heald Machine 
Co. 
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Multi-Dimension Gage Checks Transmission Case 


Illustrated is a 21-col- 
umn Precisionaire gage 
which is one of four 
now being used by a 
transmission maker to 
inspect 21 dimensions 
and conditions on an 
aluminum § transmission 
cose. /# checks six in- 
ternal diameters, two 
lengths, three parallel- 
isms, four combination 
squareness and concen- 
tricities, five flatness, 
and one pan face to 
dowel location dimen- 
sion, in a single han- 
dling of the part. Float 
positions in the instru- 
ment show whether 
each condition is with- 
in tolerance, or the 
amount of ouft-of-fol- 
erance. The operator 
regularly checks be- 
tween 50 and 55 ports 
per hour. (The Shef- 
field Corp.) 
Cirele 52 on posteard 
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Carbide Face Mills 


pasar for machining light 


metal alloys such as aluminum and 
magnesium, a new series of inserted 
blade, carbide tipped face, milling 
cutters features high-feed milling of 
flat surfaces with good finish. Higher 
feed-per-tooth is said to be possible 
because the corner angle does all the 
cutting and chip thickness is always 


Free Clear carbide face milling cutter. 


less than the feed-per-tooth. Impact 
between cutter and work is also said 
to be reduced because the inner end 
of the corner angle (the main cutting 
edge) enters the cut ahead of the 
outer end. Chips are curled upward 
and outward from the machined sur- 
face and away from the cutter itself, 
preventing scoring of the milled sur- 


86 


face and clogging of chips in the 
cutter. 

The cutters are standard in right- 
hand or left-hand cut in eight sizes 
of 8% to 18-in. OD, and in widths of 
2% or 2% in. Made-to-order sizes 
range as small as 4-in. OD in shell 
or shank integral type. Blades and 
wedges are stocked. 

The cutter bodies are constructed 
so that radial serrations on the blade, 
and axial serrations on the wedge, 
produce a “crosslock” locking device 
when assembled in the body. This 
also permits blade adjustment for in- 
creased cutter diameters, in incre- 
ments of 1/32-in. (per serration). No 
gages are said to be required to check 
uniformity of blade projection inas- 
much as this is controlled by the ser- 
rations. Goddard & Goddard Co. 


Cirele 53 on posteard for more data 


Vacuum System Unit 


[ "emcee for laboratory, pilot plant 

and limited production use, a new 
vacuum system unit is now available 
that was designed primarily for coat- 
ing of various materials with vapor- 
ized metals. It is also usable for de- 
gassing liquids, crystal pulling and 
growing, and melting metal samples. 
Known as the Type LC1-18A vacuum 
system, it features a high-capacity 
pumping system which reduces pump- 
ing time, and offers a line of stand- 


ardized accessories for added versa- 
tility. 

The pumping system includes a 
three-stage oil diffusion pump and 
affords a choice of 13, 15, 27, or 130- 
cfm mechanical pumps for roughing 
and backing. These pumps are oper- 
ated by circuit breakers and are inter- 
locked to prevent improper sequenc- 
ing. Pump-down time with a clean, 
dry system is five minutes to 0.5 
micron Hg, with an ultimate pressure 
of 3 x 10-5 mm Hg. With a fraction- 
ating oil diffusion pump substituted 
for the three-stage pump, an ultimate 
pressure of 3 x 10-6 mm Hg can be 
reached. Pressures in the work cham- 
ber and fore-pressure lines are mea- 
sured by new discharge and Pirani 
gages from 2 mm to 1 x 10-7 mm Hg. 
A leak detection feature of this Pirani 
utilizes its sensitivity to detect leaks 
from 1 micron to 10 mm Hg pressure. 

An 18- by 30-in. Pyrex bell jar is 
the work chamber. It seats on a base- 
plate which has holes for vacuum- 
gage sensing tubes, filament heating 
electrodes, and optional accessories. 
The system is equipped with roughing, 
backing, and air inlet valves, in addi- 
tion to a water-cooled combination 
valve and baffle located above the 
diffusion pump to minimize back- 
streaming of oil vapors. All controls 
are cabinet-mounted and easily acces- 
sible. The LC1-18A with a 13-cfm 
mechanical pump is 114 in. high, 39 
in. wide, 54 in. deep, and weighs 970 
lb. Rochester Div., Consolidated Elec- 
trodynamics Corp. 


Cirele 54 on posteard for more data 


Consolidated Electrodynamics Type 
LC1-18A vacuum system unit 
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New Line of Industrial D-C Motors and Generators 


Grant, motor ratings from 1 to 

150 hp and generator ratings from 
% to 100 kw, a new line of industrial 
d-c motors and generators contains 
features for improved performance 
and dependability from standard ma- 
chines. Known as the Life-Line H 


series, they have dripproof enclosures . 


and bear NEMA Class B ratings. 

Among the features said to be 
available for the first time in stand- 
ard units, are a_ high-temperature 
silicon insulation used in machines 
rated to operate within Class B tem- 
peratures; a controlled ventilation 
system that draws air from the drive 
end, distributes flow positively 
throughout the machine, and expels 
it at the commutator end; and a new 
housing construction which enables 
the dripproof units to serve many 
applications which ordinarily require 
splashproof equipment. In addition, 
as the result of a marked decrease in 
armature inertia and improved com- 
mutation, the motors are capable of 
faster dynamic response. Armature 
inertia has been decreased by as much 
as 55 per cent in some ratings, and 
commutating ability increased by 35 
per cent. 

By combining a high-temperature 
insulation system with a complement 
of copper and iron equal to that of 
conventional Class B machines, mo- 


Westinghouse Life-Line 
H d-c motors and gen- 
erators attain relia- 
bility and dynamic re- 
sponse with high-tem- 
perature silicone insula- 
tion, a new ventilating 
system, and reductions 
in armature inertia up 
to 55 per cent over 
previous values. The 
ventilating system re- 
verses traditional di- 
rection of air flow. By 
drawing in air at the 
drive end, distributing 
it positively between 
fields and armoture 
and discharging at the 
commutator end, the 
system is said to 
achieve maximum use 
of internal fan action 
expulsion of brush dust 
and more effective 
cooling 


tor insulation life is indicated by ac- 
celerated life tests to have been in- 
creased at least 10 times. Normally, 
insulation will thus not be a limiting 
factor on motor and generator life, 


and it is equal to many emergency 
abnormal ambients, or 
Westinghouse 


overloads, 
rigorous duty cycles. 
Electric Corp. 


Circle 55 on posteard for more data 





Safety Control 


i? protecting personnel operating 

machinery, an electronic safety 
control unit now being offered sets 
up a capacitance field around the 
danger area so that a person, or 
person’s hand, in this area is in- 
stantly recognized and an electrical 
signal sent to the machine’s breaking 
mechanism. 

The size and shape of the safety 
field are determined by the posi- 
tioning of the sensing element and 
control adjustments. In addition, 
sensing elements of differing sizes 
and shapes may be used to achieve 
the setup of a particular field desired 
to protect a specific area. The ma- 
chine will not run with a person in 
the field unless, as is sometimes de- 
sired, it is cammed out on the up- 
stroke to increase production. 

Failure of any electronic compo- 
nent also causes the machine to stop. 
Tubes are accessible for checking, 
and the inner chassis is removable. 
The cabinet is shock-mounted and 
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gasketed, and has a lock and key. 
Installation may be made by plant 
personnel, simple control adjustments, 
meter, and indicator lights facilitat- 
ing setup. Model designation is SCI 
500-1A_ electronic safety control. 
Security Controls, Inc. 


Circle 56 on posteard for more data 


Protective Device 


} Rapier aregs to provide protection 
against automatic lubrication fail- 
ure, a package unit called Cyclesafe 
automatically stops machines when 
the lubrication pressure drops below 
a predetermined setting. It is said to 
be unique in that the machine is al- 
lowed to complete its working cycle 
before stopping, thereby preventing 
tool, cutter, die or knife damage. The 
machine cannot then be re-started 
until the failure has been corrected 
and pressure restored. 

The unit contains standard electri- 
cal connections conforming to JIC 
and MNTBA standards, which can 


easily be tied into existing circuits. 
It is applicable to various types of 
machinery; and is stated to be com- 
pletely tamper-proof. Seneca Falls 
Machine Co. 


Circle 57 on posteard for more data 


Cyclesofe protective unit for forced 
feed lubrication systems 





HY-PRO specialists will show you 
how a little difference in design can deliver 


100 times longer tap life 


The jobs where tap life can be increased a hundredfold are obviously excep- 
tional, but it can happen, as these cases prove, even in the cost-wise automobile 
industry. That’s why it pays to question tap costs on any job. Job analysis by 
HY-PRO specialists regularly leads to savings as high as 50% — with special 
taps when required — but often with a simple switch to the right style of 
standard taps. Why not find out if your tap costs are low as they can be? 
It costs nothing to consult the HY-PRO specialists. 





from 100 
to 10,000 
holes per tap... 


The standard spiral point tap formerly In a tapping operation on a die cast auto- 


used for tapping an automobile bumper mobile ornament, the standard 3-flute tap 


bracket lasted for 100 holes or less, due 
to breakage. The cause was misalignment 
which could not be corrected without pro- 
hibitive expense for jigs, and for special 
controls in preceding operations. HY-PRO 
specialists designed a no-flute, 3-spiral 
groove tap with special heat-treatment 
which boosted production to 10,000 holes 
per tap — with no change in job condi- 
tions. Result... 


98% SAVINGS 
in tap cost 


REG. U.S. PAT. OFF. 


being used broke after an average run of 
25 holes. The cause was spalling and bind- 
ing of the relatively soft alloy around the 
tap. HY-PRO specialists recommended an 
oversize 3-flute plug point tap with minor 
flute modifications. Binding was elimin- 
ated, and clean cut threads permitted 
easier assembly. Production was increased 
to 10,000 holes per tap. Result... 


99% SAVINGS 
in tap cost 


Why “special” tap development 
brings you better “standards” 


Even though you never need “specials”, you benefit by 
HY-PRO leadership in special tap design. The intensive 
research and testing involved is all reflected in constant 
improvement of HY-PRO standard taps. HY-PRO 
specialists can often point out opportunities for sub- 
stantial savings, even in tapping operations you've con- 
sidered satisfactory. For information, write: Dept. A. 


ASK FOR STOCK LIST OF SPECIAL TAPS 


The Tap Eugineering Specialists 


CALL YOUR LOCAL HY-PRO DISTRIBUTOR FOR STANDARD TAPS FROM STOCK 
HY-PRO TOOL COMPANY + NEW BEDFORD, MASS., U.S.A. 


AVAILABLE FOR IMMEDIATE DELIVERY 
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INFORMATION 
Free SERVICE 


Use either of these postcards for Free Literature listed 
below, or for more information on New Production 
Equipment and New Products described in this issue. 


32 33 34 35 36 37 38 39 40 
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USE THIS POSTCARD 


VOID After July 1, 1957 
Circle code numbers below for Free Literature, New Plant Equipment, 





or New Product Information 


FREE LITERATURE 











(No. & STREET) 


Pearlitic Malleable 1 Die-Form Process 6 


The metallurgical characteristics, Described in a four-page folder is 
properties, hardenability, machinabil- the Die-Form method for the cold re- 
ity, and processing of pearlitic malle- duction of steel bars into multi-di- 
able iron are contained in a 24-page ameter shaft blanks ready for finish 
bulletin which thoroughly discusses turning or grinding. Republic Steel 
and describes this material. Albion Corp. 

Malleable Iron Co. 


22 23 24 25 26 27 28 29 30 31 
42 43 44 45 46 47 48 49 50 5! 
62 63 64 65 66 67 68 69 70 7! 
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COMPANY OR BUSINESS 


ADDRESS 


- . Spray Machines 7 
Silicone Fluids 2 Automatic transverse spray finish- 
To aid designers in evaluating va- ing machines of four types are pre- 
rious silicone fluids for specific appli- sented in 12-page catalog 1-8010. The 
cations, a reference brochure is avail- DeVilbiss Co. 
able describing the characteristics of 
all leading fluids now commercially 
available. Four pages, Code 3-106. Aircraft Fasteners 8 
Dow Corning Corp. Engineering data on SAL and SLS 
light-weight Huckbolt fasteners for 
; aircraft applications are given in 14- 
Seartag Metal 3 page catalog 8-350, together with de- 
Babbitt metal made by the Glyco scriptions of pneumatic and hydraulic 
process, which is said to offer im- driving tools. Huck Manufacturing 
proved physical characteristics, is the Co. 
subject of four-page bulletin 80-5. 
Joseph T. Ryerson & Son, Inc. 





FIRST CLASS 

Permit No. 36 
(Sec. 34.9 P.L.2R.) 
New York, N. Y. 














Heat Treating 9 

o 5 Also included in a 32-page booklet 
Carbide Tool Grinder 4 presenting facilities for heat treating 
are a glossary of heat treating terms 


a grinder for carbide tools and shows and useful tables on weights of bars, 

its various applications. E. F. Hager weights of basic materials, and hard- 

& Son. ness conversion table. Pittsburgh 
Commercial Heat Treating Co. 


Bulletin 53, eight pages, describes 


P. O. Box 66, 
Village Station, 


New York 14, N. Y. 


Air Brake Equipment 5 ; 
Air brakes and control equipment Vinyl Hose 10 

for mobile and industrial applications Industrial vinyl plastic hose, Type 

are covered in 28-page Catalog KU- H-52, is detailed in eight-page catalog 

201B, including air-over-hydraulic just released. Hofmann Engineering 

systems and diagrams of installations. Co. 

Wagner Electrie Corp. (Please turn page) 
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Metalworking Data 11 Resistance Welders 17 
“Computations for Metal Working Thirty-two multi-spot and projec- 
in Presses” is the title of 50-page tion resistance welding machines, and 
bulletin 38 which includes data for their end products and production 
computing pressure and sustained rates, are described in 10-page special 
work capacity of presses, and formu- machine bulletin 8-413. The Taylor- 
lae and charts on blanking and shear- Winfield Corp. 
ing, drawing and reducing, coining, 
sizing and forging, and extrusion 
E. W. Bliss Co. V-Belts 18 
Tips on how to obtain longer V- 
Turret Tool Posts 12 belt life, increase drive efficiency and 
assure continuous production are con- 
tained in bulletin 20X6234C, 12 pages. 
Allis-Chalmers Manufacturing Co. 
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Turret tool posts with new clamp- 
ing type handle designed for positive 
locking to withstand vibration of in- 
terrupted feeds or fast feeds and 


speeds are described in eight-page ° ° egae 
bulletin 19-T. McCrosky Tool Corp. Lubrication Fittings 19 
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For the convenience of design, lu- 
ene brication and product engineers, a 
Silicones 13 31-page catalog, form 38-23, on lubri- 
Designated CDS-97, an eight-page cation fittings of various types, has 
catalog discusses more than 115 ap- been produced by Alemite Div., 
plications for silicones, including uses Stewart-Warner Corp. 
in rubber products, electrical insula- 
tion, water repellents, textile finishes, 
lubricants, release and anti -foam Honing 20 
agents. Silicone Products Dept., Gen- 
eral Electric Co. 
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The subject of honing is fully dis- 
cussed in a 44-page handbook, which 
is complete with charts for proper 
Torch Cutting Unit 14 speed selection to obtain desired fin- 
ishes, and includes equipment for hon- 
ing and data on abrasives. Barnes 
Drill Co. 
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The advantages and applications of 
the No. 4 Monograph portable shape- 
cutting machine are listed in eight- 
page booklet ADC 660B. Air Reduc- 
tion Co., Ine. 
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Conveyor Systems 21 


Stainless Machining 15 In-floor and overhead conveyor sys- 
tems are covered in comprehensive 

A pocket-size slide chart contains Catalog 157, 42 pages, which com- 

information on how to machine stain- prises mechanical details, installation 

less steels in a line, including data on data and typical applications. Jervis 

turning, drilling, threading, milling B. Webb Co. 

and reaming operations. The Car- 

penter Steel Co. 
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Aluminum Extrusions 


A 130-page illustrated handbook on 
the use of aluminum extrusions and 


the properties of materials, is avail- 
USE THIS POSTCARD able by request on company letter- 
head from Aluminum Div., Bridge- 
port Brass Co., Bridgeport 2, Conn. 
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16 Control Components 


: , . Seven electro-magnetic control cata- 
Technical details on mechanical , : 

’ : logs have recently been issued cover- 
packings fabricated from Teflon are ing, respectively, automatic transfer 
provided in eight-page brochure P- switches, remote control switches, 
325. Contents include 15 types of contactors, relays, solenoids, electric 
braided construction, six types of plant controls, and combined catalog 
molded construction, cup and cone of the complete series. Request on 
rings, and combination sets for cor- company letterhead of Automatic 
rosive service. Crane Packing Co. Switch Co., Florham Park, N. J. 


Mechanical Packings 
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For complete informa- 
tion, call the Copper- 
weld office in your 
nearest major city, or 
write direct. 


ARISTOLOY 
STEELS 


AUTOMOTIVE INDUSTRIES, 


A FISTFUL OF LEAD 
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Controlled additions of lead, introduced when the ingots are teemed, produce 
steel with vastly superior machining qualities compared to same steel unleaded. 
Leaded alloy and carbon are freer machining, permit faster feeds and speeds 
and greatly increase tool life. They cut clean and with a fine finish which 
frequently eliminates the final machining operation. These better machining 
qualities add up to a kind of “built-in’”’ productivity that can mean substantial 
production line savings for you. 
If you would like to see for yourself what “built-in” productivity can mean 
in your operation, ask us to lead half of your next Aristoloy order. Our field 
metallurgist is also at your disposal—ready to work with you in selecting the 


best leaded grade for the job. 


COPPERWELD STEEL COMPANY 
Steel Division + Warren, Ohio 
EXPORT: Copperweld Stee! International Co., 225 Broadway, New York 7, N.Y. 
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News of the cn & see 
MACHINERY INDUSTRIES (vot: ors Pets tts om 


By Thomas MacNew Proper Torque 


lectrically-controlled assembly machine for put- 

ting caps on connecting rods at a 700 per hour 
clip. The machine, unveiled last month at a press 
conference in the I-R Athens, Pa., plant, will be 
shipped to Ford Motor Co. 

The rod assembly consists of six parts—the rod, 
two bolts, two nuts, and the cap. These are handled 
in a straight line type transfer machine with auto- 
matic feeds for the bolts and nuts. In the machine 
demonstrated, rods and caps were manually loaded 
into a magazine, but the unit could easily be adapted 


[rectscais-con has developed an air powered, elec- 





General view of I-R machine from the loading end Side view showing elevator nut feeder and bolt feeder 
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to automated loading of the component parts. 


The machine: 
(1) Orients and feeds the bolts 
(2) Presses in the bolts 
(3) Places the cap in position 
(4) Feeds the nuts 
(5) Torques the nuts 
(6) Ejects the finished assembly 


The loading end of the machine consists of a lift- 
and-carry conveyor that brings the rods and caps 
forward until they reach the positive index mech- 
anism. The positive index mechanism consists of 
transfer fingers swinging into engagement with rods, 
moving rods forward to index with stations, after 
which the fingers swing out, disengaging rods, and 
return to start position. The lift-and-carry motion 
also brings the caps forward until they are auto- 
matically engaged with the rod. 

At the first station during the positive indexing of 
the rod, bolts are inserted and given a preliminary 
light press to maintain the orientation of the bolt 
head. At the second station, bolts are forced home 
with a final heavy press. Simultaneously, at this 

(Turn to page 114, please) 


Top view showing bolt feeder and orienting device 
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Entire nut running station can be rolled out for servicing. 
Heavy pressing station in left can also be rolled out 


Cap is applied to rod in heavy press 
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FOR ADDITIONAL INFORMATION, please use reply card on PAGE 89 


Motor-Pump Unit 


Designed specifically for 6 and 12-v 
battery-operated applications such as 
vehicles, lift trucks, snow plows, tail 
gate lifts, and graders, a multi-pur- 
pose motor-pump combination mea- 
sures only 12% in. in length. Direct 


coupling eliminates alignment prob- 
lems between pump and motor and 
the need for an external flexible 
coupling. Pumps with greater or 
smaller capacities can be substituted 
without changing the mounting. Ny- 
lon check and relief valves are used 
for long leakproof operation. The 
motor is a_ specially constructed 
heavy-duty d-c series unit designed 
for high starting torque. The com 
pact combination includes a four-bolt 
foot mounting integral with the mo- 
tor. Webster Electric Co. 


Circle 60 on posteard for more data 


Safety Panels 


Safety panels that automatically 
shut off engines should oil pressure 
drop to a dangerously low level or 
water temperatures rise to a danger- 
ously high point, are being offered 
in a new line for continuous protec- 
tion and automatic operation of un- 
attended or remotely-controlled en- 
gines. Available for both battery and 
magneto type ignition systems, as 
well as Diesels, these “expandable” 
panels include pre-cut holes for the 
insertion of the company’s tachometer, 
Hobbs hour-meter or other instru- 
ments or gages as needed to facilitate 
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AUTOMOTIVE -AVIATION 





clocked maintenance or inspection. 
The minimum oil pressure level is 
factory-set at 5 lb, and water at 25 
lb and 205 F; but all may be ad- 
justed to fit a particular need. The 
gage equipment can be used on 6, 12, 
24 or 32-v circuits. 

Also available is a compact alu- 
minum panel with holes for two safe- 
ty gages, a starter switch and choke 
control. Stewart-Warner Corp. 


Cirele 61 on posteard for more data 


Water Pump Seal 


For sealing water pumps and other 
equipment handling fluids a device has 
been introduced which consists of a 
machine-lapped sealing washer, a 
compression spring and a synthetic 
rubber boot, all contained in a brass 
cartridge. The unit is designed to 
adjust automatically” to compensate 


[xe 
—~ 


for wear or shaft movement, and 
comes in a single assembly for easy 
installation. Brummer Seal Co. 


Circle 62 on posteard for more data 


Miniature Clutch 
For low torque drives of instru- 
ments and miniaturized control mech- 
anisms, an electro-magnetically op- 
erated miniature clutch has been 
introduced. Model designation is SF- 


100. The unit gives instantaneous, 
positive engagement and release of 
loads up to two lb-in. (static torque 
rating). Axial length of the clutch 
is only % in. and diameter is 1% in. 

No slip rings or brushes are re- 


quired since the field is connected 
through pigtail leads to a 28 or 90-v 
d-ec source. Torque is transmitted 
through the rotor to the armature 
which may be keyed to the driving 
or driven member. Power required 
is six watts maximum. Mounting re- 
quirements for the flange-mounted 
unit are simple, consisting of four 
holes for %-in. capscrews equally 
spaced on a 1-5/16-in. bolt circle. 
Warner Electric Brake & Clutch Co. 


Circle 63 on posteard for more data 


Top Material 


Being marketed is a new convertible 
top material, coated with Hypalon 
synthetic rubber, which is said to offer 
superior qualities in ease of installa- 
tion, appearance, cleanability, and 
life. The material is soft and pliable, 
and doesn’t get stiff in cold weather. 
Tearing is no problem and the top 
may be installed to the car frame by 
staples. The synthetic rubber cleans 
easily with soap and water. It is 
stated that prolonged exposure to 
weather in Florida showed negligible 
effects on the material’s properties or 
appearance. E. I. du Pont de Nemours 
& Co. 


Cirele 64 on posteard for more data 





Continued on Page 96 
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AMERICAN MOTORS...one of the lead- 
ing engine manufacturers using Perfect 
Circle chrome rings for both original equip- 


ment and replacement service requirements 


PERFECT CIRCLE 


2-in-1 CHROME PISTON RINGS... tne standard of comparison 
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NEW PRODUCTS continuen From PAGE 94 


Printed-Circuit Method 


Etching is eliminated in a method 
producing 
printed circuits by the use of mold- 
addition, the 
molding-in of 


recently developed for 
ing techniques. In 
method permits the 
three-dimensional! effects at the same 
time the circuit itself is being pro- 
duced. The basis of the process is 
a phenolic impregnated cellulose 
sheet material, produced by the com- 
pany, that meets specifications up to 
NEMA standards for XXXP lami- 
nates when properly molded. 

Besides facilitating production, the 
method is said to provide design lati- 
tude. Hole concentration can be twice 
that of punched XXXP parts. Mold- 
ing also allows holes to be tapered o1 
stepped in depth. Supplied uncured, 
the materias can be moded into three- 





dimensional shapes, with holes for 
component lead insertion. 

Several processes have been adapted 
by the company for producing circuits 
to meet various requirements. Dem- 
onstrated recently was the die stamp- 
ing process in which an adhesive- 
backed continuous copper strip is 
stamped into the molding board. The 
board serves as the cutting edge and 
female die. The punch impresses the 
copper below the surface of the board, 
adhering those parts which will form 
the circuit. Excess copper is stripped 
away prior to molding. Standard com- 
pression molding techniques are used 
to complete the circuit. 

Illustrated is a molded circuit for 
an automotive part. From top to 
bottom is shown the design in the 
copper stamped in the molding board, 
the pattern on the molding board 
with excess copper stripped away, 
and the completed circuit. A cover 
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A. O. Smith fitth wheel tandem trailer suspension 


Trailer Integrated Axie and Fifth Wheel 


Designed for use as the front sus- 
pension on the rear trailer of a 
truck train, a new integrated axle 
and fifth wheel unit includes spring 
ing by means of rubber doughnuts 
floating in a sealed oil bath that are 
contained inside the axle housing. 
Stated advantages of the design are 
reduced weight (and increased pay- 
maintenance, better 
driver control, and improved riding 
(particularly under light 


load), lower 
qualities 
loads). 
The integral axle fifth wheel con- 
sists of two assemblies: the stabilizer 
assembly fastened to the trailer 


frame, and the axle assembly. Housed 
inside the axle are five pairs of syn- 
thetic rubber cushion rings, bonded 
to steel divider plates, that carry 
the vertical loads and shocks. In ad- 
dition, Neoprene O-rings, in a unique 
arrangement, absorb rebound shock. 
This assembly, floating in an oil 
bath, is cased with a protective cover, 
enveloped by a permanently-bonded 
synthetic rubber cushion-jacket. A 
center pin links the two assemblies 
together, providing the axis for turn- 
ing. Weight of the complete unit is 
about 550 lb. A. O. Smith Corp. 


Cirele 66 on postcard for more data 





sheet protects the circuit, except for 
contact points, from short-circuiting. 

Present marketing plans call for 
the licensing of companies producing 
printed circuits for their own use, as 
well as the supply of circuits by a 
division of the company. Rogers 
Corp. 


Cirele 65 on pesteard for more data 


Metal Primers 


Some new latex paint formulations 
recently developed are said to have 
attractive properties as metal prim- 
ers. A leading motor car producer 
already has announced plans to use 
latex paint in a dip-tank operation. 

Being water soluble, the latex 
paints are easy to handle. They do 
not require drying ovens since they 
are air-drying and set rapidly. The 
absence of organic solvents lowers 
cost and eliminates recovery systems. 
Working conditions are better and 
insurance rates are lower due to the 
absence of possible toxic effects and 
fire hazards. 

According to the company, these 


primers have exceptional adhesion 
and resistance to corrosion. The Dow 
Chemical Co. 


Circle 67 on posteard for more data 


Oil Additives 


The development of a new series of 
lubricating oil additives for improv- 
ing low as well as high temperature 
performance was announced recently. 
The materials are classified as oil- 
soluble, high-molecular-weight poly- 
mers, and are of petroleum origin. 
They decrease the tendency of the 
oil to thin out in hot spots of the 
engine; and by lowering the congeal- 
ing point, increase flowability of the 
oil at sub-zero temperatures. Tests 
conducted by the company showed 
that oil containing the additive flowed 
readily at temperatures of 30 to 50 
deg below zero. 

The additives will be marketed to 
lubricating oil manufacturers under 
the name Omavis. Olin Mathieson 
Chemical Corp. 


Cirele 68 on posteard for more data 
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USING 


DU PONT ELASTOMERS 


— 


Temmeok-S-treone 


Convertible tops coated with Du Pont Hypalon resist 
sunlight, weathering, discoloration, cracking 








14 YEARS’ EXPERIENCE PROVES 


NEOPRENE blocks promote 
clutch-plate efficiency 


For over fourteen years, taxi and truck 
fleets have been road-testing a new 
type of replacement clutch plate—one 
in which resilient blocks of neoprene 
have replaced conventional metal 
springs. Results indicate a vast im- 
provement in over-all clutch perform- 
ance, and maintenancecosts have been 
reduced nearly 50%. 

In operation, the neoprene blocks 
smoothly transmit the torsional force 
of the clutch. They retain their elas- 
ticity for longer than the life of the 
clutch facing, despite constant flexing 
and exposure to heat and oil. And 
cab drivers report there’s less lost mo- 
tion in the drive line—no clutch “chat- 
ter’; no trouble with springs break- 
ing or coming loose. The result is 
more efficient clutch operation and 
reduced abuse of clutch facings. 

It’s an outstanding example of de- 
sign improvement made possible with 
neoprene, Du Pont’s synthetic rub- 
ber. Why not see how you can use 
Du Pont’s neoprene to help solve your 
problems? Just clip the coupon for 
full information. 


Bie 
Small as they are, these neoprene blocks do 
a big job as replacements for conventional 
metal springs. Clutch operation is smoother, 
quieter, more efficient. 








Coating of HYPALON stays flexible in cold weather, washes easily with 


soap and water 


Longer service life. There are many rea- 
sons for coating convertible tops with HyPa- 
LON, Du Pont’snew synthetic rubber. Hypa- 
LON Coatings stay flexible at low tempera- 
tures, and they will not crack after pro- 
longed exposure to all kinds of weather. 
They possess exceptional resistance to sun- 
light. And they can be compounded in an 
unlimited range of light-stable colors. 
Soap-and-water maintenance. HyPALon 
coatings also have superior resistance to 
soiling. They are inherently resilient and 
do net develop a sticky surface to hold 
dirt and dust. If HYPALON coatings do be- 
come dirty, they can be washed easily with 
soap and water with no harmful effects. 


HYPALON is 
E. I. du Pont 


BETTER THINGS FOR BETTER LIVING. 


[] | am particularly interested in 


Manufacturing Advantage. Many other 
materials wrinkle and crease permanently 
when folded, but HyPALON synthetic rub- 
ber coatings return more readily to their 
original smooth surface. The HyPALon- 
coated convertible top also tailors and 
trims better in manufacture, 


Investigate HYPALON. HyPaALon is be- 
ing used by the automotive industry in 
other items such as spark-plug boots, door 
stripping and white side-walled tires, Its 
exceptionally high resistance to ozone, 
heat, chemicals and outdoorexposure offers 
still more automotive design possibilities, 
Just clip the coupon below for more infor- 
mation on the properties of HYPALON. 


a registered trademark of 


de Nemours & Co. (Inc.) 


- THROUGH CHEMISTRY 


Please add my name to the mailing list for your free publication, 


the ELASTOMERS NOTEBOOK. 


E. |. du Pont de Nemours & Co. (Inc.) 
Elastomer Chemicals Dept. Al-5 
Wilmington 98, Delaware 


Name 
Firm 
Address 
City 
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merase § By Joseph Geschelin = -enmencsmmmemene 


Shorter 
Hours 


Despite the present high labor 
rates prevailing in the industry, 
the CIO now threatens to seek a 
shorter work week with another 
boost in rates, presumably to as- 
sure the same take-home pay. 
Undoubtedly this is done to com- 
bat the rise of automation. And 
just as surely it indicates that the 
CIO has misread the implications 
of automation. Automation has 
not created unemployment. Nor 
has automation materially im- 
proved productivity per worker 
when considered overall. This is 
true because automation cannot 
be applied across the board for all 
production activity. The real pur- 
pose of automation is to attempt 
to hold the line on overall cost 
despite increased labor rates. The 
public already is resisting the 
higher price tags on 1957 cars. 
What will happen if rates increase 
still further? Moreover, the econ- 
omy of automation depends upon 
intensive use of this extremely 
expensive equipment. A 20 per 
cent reduction in working hours 
may well ruin the economy of a 
real automation setup by increas- 
ing amortization cost. Apparently 
the unions are more interested in 
punitive measures than in a realis- 
tic appraisal of their effects upon 
the industry, the economy, and 
workers’ job security. 


Cultural 
Stream 


Some time ago one of our 
friends among noted industrial 
designers inquired whether the 
styling of motor cars in any year 
was the result of “something in 
the air” that stimulates the entire 
group. We have just read some 
stimulating essays in the “World 
of Mathematics” indicating that 
the leading philosophers were dis- 
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cussing the same phenomenon 
some 200 years ago. The conclu- 
sion appears to be that new trends 
of thought whether in mathemat- 
ics or the arts and the sciences 
are products of contemporary 
streams of thought. It is in the 
air. We live in a particular culture 
and are imbued with the entire 
stimulus of that culture. Advances 
in thinking are inevitable. And it 
is common for many people to 
make the same discovery or for- 
ward step. If a Newton or an 
Einstein or a Harley Earl does not 
make it first, some contemporary 
doubtless will. That has been the 
experience of the ages. 


Small 
Cars 


The European invasion of the 
domestic market has assumed 
large proportions during the past 
few years. In numbers this market 
would help the independents ma- 
terially, if they were able to pre- 
empt it. What are the reasons for 
the intensified demand for foreign 
cars? Our own opinion is that 
foremost is the matter of snob 
appeal. Apparently there are many 
thousands of motor car owners 
who like the idea of a European 
car. Mainly it’s different. Sec- 
ondly, you have the appeal of 
economy. On the other hand, we 
find that the European cars with 
their complete lack of acceleration 
are fast becoming a traffic head- 
ache in congested centers. Take a 
look at North Woodward in De- 
troit during the traffic hours if 
you wish to confirm our impres- 
sion. Finally, does this trend indi- 
cate that our drivers want small, 
low-priced cars? Perhaps it is 
time to consider this question. 
Certainly current engines have 
grown big physically and big in 
output. The trouble is that with 
the high labor rates prevailing in 
the USA it is doubtful whether a 


small car could be built much 
cheaper than a big one. That is 
indeed a major problem. 


Additive 
Problems 

Over the years the changing 
requirements for engine lubri- 
cants have been met by improve- 
ments in the base materials to- 
gether with an extensive use of 
additives of various kinds. March 
1957 Lubrication (The Texas Co.) 
points out the serious problems 
confronting the chemists in the 
utilization of additives. It must be 
realized that these compounds are 
chemically active; they may react 
upon each other and may react 
with the base lubricant. Conse- 
quently, the range of additive 
compounds must be constantly 
sifted to select those that are com- 
patible. It is not a matter of simply 
adding everything that might do 
some good in an engine. As in 
other matters concerned with lu- 
bricants, it appears that the best 
assurance of adequate quality still 
resides in the experience and rep 
utation of the supplier. 


Foreign 
Cars 

Now that many foreign cars are 
selling to customers in the USA 
in fairly large volume—by com- 
parison with European sales—it 
is hinted that some of the manu- 
facturers are beginning to think 
in terms of styling changes. For 
many European producers this 
will be a radical step indeed. One 
of the things that sells cars in 
Europe is longevity. Some makes 
— Volkswagen is one of them — 
have gained the reputation of last- 
ing 10 to 12 years in the hands 
of the first owner. Hence styling 
is no factor at all. In the lush 
USA market, styling will be im- 

(Turn to page 118, please) 
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Rapidly becoming the 
standard of the 
Automotive Industry 


——$———— 


INCREASES ENGINE LIFE 
UP TO 400% 


STERLING’S great ‘‘Conformatic’’ 
piston with “‘Intra-Cast”’ steel ring 
groove liners give sensationally 
longer life to rings and grooves— 


Recommended clearances for ‘‘Con- 
formatic’’ pistons are from 0 to % 
thousandth inch. This clearance is 
maintained hot and cold providing 
unbelievable bore stability. 

STERLING’S 
CONFORMATIC PISTON 
WITH INTRA-CAST 
STEEL LINED GROOVES 


prevents frictional horsepower loss, re- 
duces oil consumption to an absolute 
minimum, and prolongs engine life up 


. . > x o7 . 
Sterling’s revolutionary Confor- : a pve ~ Pp ap — pry ty — 
matic piston already has been : 

accepted and is now being used in 

a number of America’s finest and 

most popular passenger cars. 


STERLIN . 


ALUMINUM PRODUCTS INC. 


ST. CHARLES, MISSOURI NEW MANUFACTURING 
FACILITIES FOR 
STERLING ALUMINUM 
120 acres! Completely new auto- 
mated plant at the confluence of 
the Missouri and Mississippi Rivers 





WORLD'S LARGEST MANUFACTURER OF ALUMINUM ALLOY PISTONS 
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Decline in Steel Production Reflects Lower Automotive Needs. 
Copper Price Stabilizes, While Brass Demand Continues Slow 





By William F. Boericke 


Steel Operating Rate Falls 


Optimistic statements by some steel executives on 
the operating rates of their mills contrast sharply 
with the decline reported in mid-April for the steel 
industry as a whole, which had fallen to 91 per cent 
of capacity. At this rate, the indicated weekly steel 
melt was 2328 million net tons, a low since August, 
1956. 

The industry trade journal—Chilton’s The Iron Age 

stated that there may be production declines ex- 
tending into late May. However, overall order volume 
now suggests that the mills may be able to stabilize 
ingot output by late May or early June. Production 
had started to decline in mid-February, when it was 
98 per cent of capacity with a weekly output of 2.5 
million tons. 

It now appears evident that the big steel producers 
able to vary their product mix with comparative ease 
are faring better than their smaller competitors, 
especially those dependent on sheet and strip orders 
from Detroit. The drop in automotive steel buying 
has been the biggest disappointment of the year 
to date. 

Automobile manufacturers are still highly inven- 
tory conscious and appear to be trying to match 
orders for steel against their own shipments without 
attempting to rebuild their inventories. Steel men are 
by no means so sure that Detroit will increase its 
buying rate until Fall. 


Weakness In Sheet and Strip 

It is thought that basic steel prices will be ad- 
vanced in July by perhaps $5 a ton under the terms 
of an automatic wage boost guaranteed in the three- 
year wage contract of last August. However, such a 
prospect has by no means panicked consumers to get 
in under the wire. 

Prices have already advanced an average of about 
$4 a ton under the disguise of extra charges. No 
doubt the acknowledged weakness in sheet and strip 
products, some of which are being offered by brokers 
at less than posted mill prices, has thus far served 
to calm any urge to stock up in advance. In short, 
while a price advance may be justified, it may prove 
difficult to obtain. 

Some further evidence of this is seen in the protest 
of the can makers against the boost in tin plate price 
of $7.70 a ton effective April 30. They assert that 


100 


the increase cannot be absorbed in their overall 
operating costs and any attempt to pass on the costs 
would bring other alternate container-making mate- 
rials into sharp competition with tin plate. 


Structurals, Plate, Still In Good Demand 


Exceptions to the foregoing are structurals and 
plate, still the mainstay of the market, and still in 
high demand. But even here the scarcity is less pro- 
nounced, and premium prices have all but dis- 
appeared. Some mills have been able to turn their 
facilities over to making light plate instead of sheet. 
This, in turn, has permitted a greater effort to turn 
out heavier products. 

Demand for structurals is strong and could be 
stronger were it not for the shortage of engineers. 
Some disappointment is expressed over the slow 
progress being made in the roadbuilding program, 
and some weakness has recently shown up in stain- 
less steel, which again can be traced to slower de- 
mand from the automobile industry. 


Scrap In Heavy Decline 


Those who declared a few months ago that falling 
prices for scrap presaged a drop in the steel operat- 
ing rate can feel their crystal ball has served them 
well. Early in April, the price of No. 1 heavy melting 
scrap dropped to $43 a ton, the lowest price since 
1955 and a decline of about $24 a ton since the first 
of the year. 

Weakness extended to every steel-making center, 
and some dealers anticipate even lower prices. Most 
mills have adequate scrap supplies bought last Fall. 
Export demand is hampered by Federal curbs. 


Copper Price Stabilizes 


The copper market looks more stable. Following 
the cut in the producers’ price to 32 cents a pound, 
the custom smelters cut to 311% cents, and the metal 
dipped below 30 cents on the London Metal Ex- 
change. The stage seemed set for another slash by 
producers who sell directly about 80 percent of the 
domestic copper, but they held the line. Instead, the 
custom smelters advanced their price by slow de- 
grees to 32 cents, and London edged upward over 
30 cents again. 

It appears that the world price will settle some- 
where between 30 and 32 cents. An impartial London 
observer declares that the U. S. primary producers 
will do all they can to maintain a floor price of 32 
cents and will probably attempt to raise this as soon 
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Suitable races for use 
with Torrington Needle 
Thrust Bearings can be 
supplied upon request. 
The bearing may operate 
directly on hardened and 
ground adjacent parts. 


Torrington’s new Needle Thrust Bearing 


grows in popularity... and range of sizes 


Designers have been quick to take advantage of the compactness, high thrust 
capacity and low unit cost of Torrington’s new Needle Thrust Bearing. 

To meet the growing demand for this bearing in automatic transmissions, 
governors, steering gears, bevel gears, hydraulic pumps, torque converters and 
many other applications, tooling has been completed to produce bearings 
ranging from .500” ID to 3.000” ID. 

Only .0781” thick, the Torrington Needle Thrust Bearing is thin as an 
ordinary thrust washer, yet brings all the advantages of anti-friction operation 
to applications where space is limited. Mating steel retainer halves are joined 
securely to form a self-contained unit that is easy to handle and install 

Plan today to evaluate the Torrington Needle Thrust Bearing. Services of 
our Engineering Department are available to help you. For full information, 
write for Bulletin No. 16, “Torrington Needle Thrust Bearings.” The Torring- 
ton Company, Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE * SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + BALL * NEEDLE ROLLERS + THRUST 
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as an opportunity presents itself. 

No doubt this sentiment was in- 
fluenced by the statement of the 
chairman of the Anaconda Co. 
that a survey of U.S. mining costs 
showed that about 14 per cent of 
the production costs of domestic 
copper mines exceed 30 cents a 
pound, and about one-third ex- 
ceeded 25 cents a pound. The con- 
clusion naturally followed that 
American copper fabricators were 
getting their metal quite cheaply. 
Thus, there arose the very real 
possibility that some mines would 
be forced to close with attendant 
production losses and_ hurried 
bidding-up of prices to restore in- 
ventories—a repetition of the old 
vicious cycle that has been the 
plague of the industry. 


Brass Business Still Slow 


Consumers are not yet coming 
into the market with determina- 
tion. Fabricators are not pressing 
for metal because their own busi- 
ness is slow. The wize mills form 
an exception because demand is 
good for their products from the 
expanding programs of the util- 
ities; but the Connecticut Valley 
brass mills are still in the dol- 
drums. Demand from the automo- 
bile industry is slack, housing 
starts have dropped to the lowest 
level in eight years, and the appli- 
ance manufacturers are curtailing 
work schedules. These are impor- 
tant markets for the fabricators. 

Some production cuts have been 
made by two major copper mines, 
but their example has not yet been 
generally followed. Foreign cop- 
per mines find it difficult or impos- 
sible to curtail, even if sympa- 
thetic to the idea. A more potent 
factor in strengthening the mar- 
ket is the loss of production be- 
cause of strikes abroad in Canada, 
Chile, and Africa and the likeli- 
hood that European demand will 
improve after reopening of Suez 
and a pick-up of industrial output 
with a free flow of oil. 


Zinc and Lead Producers 
Worried 


Zinc and lead producers are 
deeply concerned as to how long 
Government stockpiling will con- 
tinue. It is universally recognized 

(Turn to page 136, please) 
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Automobile producers have told 
the Government they’re now 
playing production “close to the 
vest.” Although they still hope for 
at least a 6.2-million-unit year, 
they're gearing materials pur- 
chases and inventories as close 
as possible to production. 


Administration is asking Con- 
gress to extend for four years its 
authority to propose Government 
reorganization plans. Reorganiza- 
tion legislation will die June 1 
unless extended. 


Congressional investigators be- 
lieve aircraft engine producers 
can pare their bills to the Govern- 
ment by five per cent a year by 
eliminating waste and duplica- 
tion. This would amount to $100 
million in the current year. Each 
jet engine now costs from $125,- 
000 to $250,000; propeller jobs 
from $50,000 to $100,000 each, and 
they‘re getting more expensive. 


Smaller concerns may yet win 
some tax relief from this year's 
session of Congress. The relief, if 
it is granted, will come about 
through a liberalizing of account- 
ing rules, rather than outright 
rate reduction. 


Slow motion is to typify the 
national road improvement pro- 
gram only in these formative 
years. Even so, suppliers of road- 
building equipment and vehicles 
long for more speed. There are 
numerous reasons why the cam- 
paign for better roads doesn't go 
faster. Some of these are con- 
nected with legislation now be- 
fore Congress. Bills are offered 
to restrict or forbid billboards 
close to Interstate highways; to 
add more links to the 41,000-mile 
Interstate system; to withhold 
federal-aid money from states 
that fail to enforce certain speed 
limits. Then, of course, there is 
the question of state financing. 


Substantial progress has been 
made toward commercial produc- 
tion of titanium sheet alloys with 
strengths 30 to 50 per cent greater 
than previous alloys, Defense 
Dept. announces. 


President's Council of Economic 
Advisers estimates the nation’s 
gross national product climbed to 
a seasonally adjusted annual rate 
of $427 billion in the first quarter. 


An Air Force bomber traveled 
approximately 600,000 miles with- 
out a major overhaul of its six 
jet engines. This distance is equi- 
valent to flying to the moon and 
back as well as circling the earth 
17 times. 

* 


Tomorrow's aircraft, glowing a 
brilliant red as it races through 
the sky at eight times the speed 
of sound, will radiate enough 
heat to warm 15 city blocks. 

. 


First U. S. turbojet aircraft en- 
gine to complete 1400 hours of 
operation without major overhaul 
was built by an automotive com- 
pany—1400 hours, in air miles, 
equals 30 trips around the world. 

e 


Total U. S. petroleum produc- 
tion in the past 10 years is valued 
at $62 billion—about equal to the 
total value of all other minerals, 
metals, and fuels produced in ths 
nation. 

*” 

In the budget of the average 
American family, automobiles and 
their fuels and maintenance rank 
immediately below food, shelter, 
and clothing. 

® 


In the entire world, there are 
now approximately 95 million mo- 
tor vehicles operating on 9.8 mil- 
lion miles of roads. 

= 

More than 47 pér cent of all 
radios built in the U. S. are de- 
signed for automotive use. 
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EX-CELL-O FOR 
PRECISION 























ABOVE: Automatic transmis- 
sion parts as machined to 
new design specifications. 


Rearrangement of 
fixture units en- 
ables this special 
machine to pro- 
duce redesigned 
automobile trans- 
mission parts. 





Parts changes didn’t 
obsolete this special 


Easily Adapted to Altered Workpieces 


The first big parts change to come along will obsolete 
many a special machine—at a drastic cut into the 
production budget! But not so with this Ex-Cell-O 
special now operating at full tilt in an automobile 
plant in Detroit. 


Built to process regulator valve bodies for automo- 
tive transmissions, this special machine was flexible 
enough to adapt to certain changes in tooling and 
operational cycles. Right now, it's turning out com- 
plicated parts at the rate of 120 per hour. 


Machining includes fly-cutting both flat sides of alumi- 
num part; drill and ream two piston holes; drill three 


angular holes; drill, ream and chamfer the top holes. 
Flatness of the two sides is an important requirement. 


Ex-Cell-O specials have the extra precision you 
have come to expect of XLO products. Why not check 
with your Ex-Cell-O representative today? Or write 
Ex-Cell-O, Detroit. 


CORPORATION 


DETROIT 32, MICHIGAN Diuisiou 
MANUFACTURERS OF PRECISION MACHINE TOOLS . GRINDING AND BORING 
SPINDLES + CUTTING TOOLS « RAILROAD PINS AND BUSHINGS «+ DRILL JIG BUSH 
INGS « AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 





utomatic Spray $ 


for 
Heat- 
Resistant 
Lubricant 


ONVEYOR lubrication problems 
caused by the high tempera- 
tures in the drying and bak- 

ing ovens at Studebaker-Packard 
Cerporation’s Foundry Depart- 
ment, South Bend, Ind., have been 
solved by an automatic spray sys- 
tem made possible by the use of a 
colloidal graphite lubricant, “dag”’ 
Dispersion No. 2404. Mineral 
spirits, the liquid carrier in this 
product, provide sufficient wetting 
action to bring the lubricant into 
contact with all surfaces of mov- 
ing parts. The carrier then evap- 
orates, leaving a thin, tenacious 
lubricating film of graphite. “Dag” 
No. 2404 is manufactured by Ache- 
son Colloids Co. 

At the foundry, racks of molds 
and cores for castings used in 
Studebaker-Packard products are 
placed on conveyors and carried 
through baking ovens at operating 
temperatures varying from 250 F 
to 450 F. Prior to using colloidal 
graphite on the conveyors, a heavy 
grease and then a conventional 
non-graphited oil were employed. 
Neither proved satisfactory. The 
heat caused gumming and partial 
decomposition of the oil, leaving 
a residual deposit that clogged the 
bearings. This resulted in exces- 
sive down-time for the conveyor, 
as well as cleaning and parts re- 
placement. 

“Dag” No. 2404 diluted 20 to 1 
with a low-carbon oil forms a dry- 
lubricating graphite film over 
bearings, bushings, races, and 
other critical parts. It is applied 
in the same manner as the pre- 
vious non-graphited lubricant and 
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requires no change in our feed 
system. It does not burn off or 
leave an oily base for abrasive 
dust or a sticky residue to “freeze 
up” bearings. Not only has this 
resulted in worth-while savings in 
lubricant and labor, but marked 
reductions in conveyor wear have 
been noted. 

The graphite lubricant is used 
on six 100-ft long conveyor lines 
serving horizontal ovens and 
chains serving six 30-ft vertical 
ovens used for drying cores. 

Each conveyor line is equipped 
with a six-quart Norgreen lubri- 
cator located at the point where 
the bearings have lost consider- 


able oven heat and are close to 


room temperature. In the case of 
the vertical ovens, racks are load- 
ed on the “up” side. Cores are 
dried in the upper section and 
unloaded on the “down” side; 
chains are lubricated below floor 
level at which point they are ready 
to repeat the cycle. 

Lubricator reservoirs are pres- 
surized by means of _ solenoid- 
operated air valves. The tripping 
mechanism for the solenoid valve 
was designed by Studebaker per- 


Shown in right center of illustration 
is spray-lubrication of trolley-wheel 
bearing-race while heat-resistant ‘dag™ 
colloidal graphite. Six 100-ft long con- 
veyor lines, similarly lubricated, carry 
cores and molds into baking ovens at 
Studebaker-Packard. 


sonnel. Here’s how it works: a 
lever is tripped by a cam on the 
moving trolley; the lever de- 
presses a half-inch diameter but- 
ton switch, closing the electrical 
circuit which energizes the sole- 
noid. The solenoid opens the air 
valve, and the lubricant is forced 
under pressure to the spray nozzle. 
Timing is governed by the speed 
of the conveyors and oven chains. 

Two different spray nozzles are 
used on the horizontal conveyors. 
At one lubrication station, a twin 
nozzle is positioned so that the 
colloidal graphite dispersion is 
sprayed on the trolley-wheel bear- 
ing races. At another station, the 
spray is timed to deliver when the 
small-nose sprayhead is in align- 
ment with the bearing retainer. 
The spray nozzle is a piece of 
\,-in. copper tubing flattened at 
the end to a slit opening. Micro- 
scopic and sub-microscopic in size, 
the “dag” colloidal particles will 
not clog lubricator nozzle orifices, 
or passages of the lubricators. 
Maintenance of the lubricators 
amounts merely to infrequent 
cleaning of dust that has settled 
on the units. 
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Valve gear engineering 
is a specialty at 
Chicago Screw Company 




















Design 

=) of complete valve gear 
CHICAGO SPRING-LOADED FLAT INSERT TYPE ROCKER installations for any type 
VALVE HYDRAULIC TAPPET ARM UNIT of engine . . . passenger 
car, truck, tractor, diesel, 
aircraft or industrial. 





Development 
engineering 

based on years of specialized 
experience in valve gear 
problems. The skills of our 
engineers will prove a 


PUSH ROD TYPE FOR COMPRES- THREADED TYPE ROCKER valuable addition to your 
SION RELEASE APPLICATION ARM UNIT own engineering staff. 














Tappet 
manufacturing 


CHICAGO’s facilities 

insure precision-manufactur- 
ing, scientific testing and 
rugged, trouble-free 
performance in every tappet. 
We welcome the 


HYDRAULIC UNIT ON opportunity to serve you. 


v-8 AUTOMOTIVE HYDRAULIC END OF PUSH ROD 


TAPPET APPLICATION 





THE CHICAGO SCREW COMPANY 


DIVISION OF STANDARD SCREW COMPANY @ ESTABLISHED 1872 


2801 WASHINGTON BOULEVARD, BELLWOOD, ILLINOIS 
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New Uses for Welding Discussed at AWS Meeting 


ELDING materials and equip- 

ment sales rose to $350 mil- 

lion in 1956. Actually, the 
total value of products fabricated 
by the welding process is some 50 
to 100 times the amount of the 
welding industry’s sales. These 
facts were announced at the open- 
ing of the National Welding Meet- 
ing and Exposition, sponsored by 
the American Welding Society in 
Philadelphia last month. 

Dr. D. C. Smith, director of weld- 
ing engineering, Harnischfeger 
Corp., Milwaukee, Wis., who de- 
livered one of the principal 
tachnical lectures, declared that 
welding electrodes have been de- 
veloped to keep pace with the new 
high strength steels. This impor- 
tant development, which insures 
that the new steels may be fabri- 
cated into useful products, was 
reported by Dr. Smith as the cul- 
mination of research begun dur- 
ing World War II. High tensile 
weld metals of strengths from 
100,000 to 300,000 psi have been 
developed, he said. 

Dr. Comfort Avery Adams, 838, 
founder of the AWS and noted 
welding and electrical engineer, 
was honored at the sessions. An 
oil portrait of Dr. Adams was 
presented to him. 

Clarence P. Sander, Los An- 
geles, Calif., was elected presi- 
dent. Mr. Sander, who is general 
superintendent, Vernon plant, 
Consolidated Western Steel Divi- 
sion, United States Steel Corp., 
takes office June 1. 

Other officers elected were Gus- 
tav O. Hoglund, head, welding sec- 
tion, process development labora- 
tory, Aluminum Corp. of America, 
New Kensington, Pa., first vice- 
president; Charles I. Mac Guffie, 
marketing manager, welding de- 
partment, Electric Co., 
York, Pa., second vice-president, 
and Harry E. 
ger, electric welding, Linde Air 
Products Co., New York, 


General 
Rockefeller, mana- 


trea- 
surer. 

For the first time, the American 
Institute of Electrical Engineers 
joined in the sponsorship of sevy- 
eral technical sessions. The insti- 
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tute’s committee on electric weld- 
ing participated in a number of 
the discussions. A highlight of the 
papers was the use of welding in 
atomic development. Research de- 
velopments on the designing and 
fabrication of nuclear reactors, 
techniques for welding parts of 
reactors, and the effect of neutron 


radiation were among the topics 
considered. 

The show was one of the largest 
ever undertaken in the field. 
About 2500 items of equipment or 
accessories were displayed. 

One of a host of interesting 
technical papers given at the 
meeting is presented herewith. 


Stress Corrosion Cracking of Titanium Weldments 
By W. L. Arter and R. Meredith, North American Aviation, Inc. 


PROTOTYPE tank containing re- 
A sistance and fusion welded joints 
was fabricated from RC A110 AT 
titanium alloy. The tank was filled 
with a chlorinated hydrocarbon, Mon- 
santo Arocolor 1262, and pressure 
tested at 700 F. Numerous transverse 
weld cracks developed. 

An investigation was conducted to 
determine if these cracks were 
caused by: 

Stress corrosion resulting from con- 
tact of the chlorinated hydrocarbon 
with the weld joints at elevated tem- 
peratures; embrittlement of the tita- 
nium as a function of time at tem- 
embrittlement 
welding tech- 


only; and 
improper 


perature 
caused by 
niques. 

The following tests were conducted: 

1. Specimens containing circular 
patch welds were loaded to 70,000 psi 
and heated in air for three hours at 
700 F. None of the specimens cracked. 

2. These same specimens were 
again loaded to 70,000 psi, immersed 
in the chlorinated hydrocarbon used 
for testing the prototype tank, and 
heated to 700 F for three hours. All 
of the specimens developed cracks. The 
cracks showed a tendency to follow 
the direction of rolling. 

3. Specimens from the prototype 
tank were bend tested. Results indi- 
cated that the ductility of welds and 
parent metal did not change during 
the pressure-temperature test of the 
tank. 

4. Microhardness traverses were 
made across several welds. No ab- 
normal increase in hardness was noted 
in the weld area. 

5. Notched and unnotched weld and 
parent metal specimens, cut from the 
prototype tank, were tested at room 
and elevated temperatures. Results 
indicated nothing abnormal about 
weld or parent metal properties. 

6. Chemical analyses were run on 


samples cut from several locations 
on the tank. These showed a normal 
composition with a hydrogen content 
of less than 125 ppm. 
7. Metallographic studies were 
made on several cracks. These indi- 
cated the cracks were not typical of 
those ordinarily associated with stress 
corrosion. Multiple fissures near the 
head of the crack were not in evi- 
dence. 

8. Parent metal specimens contain- 
ing no welds were loaded to 70,000 
psi and heated in the chlorinated hy- 
drocarbon for three hours at 700 F. 
None of the specimens developed 
cracks. 

9. An outside laboratory conducted 
tests which duplicated those described 
in number 8. Several of the speci- 
mens tested by this laboratory devel- 
oped cracks. 

10. Additional circular patch speci- 
mens were fabricated. Half were pre- 
stressed to 70,000 psi and thin stress 
relieved. Half were stress relieved in 
the as-welded condition. These latter 
specimens were then stressed to 70,- 
000 psi. All specimens were heated 
in the chlorinated hydrocarbon for 
three hours at 700 F. None of the 
specimens loaded before stress reliev- 
ing cracked. All of the specimens 
loaded after stress relieving cracked. 
Cracks showed a definite tendency to 
follow the direction of rolling. 

From the results of these tests, it 
was concluded that the chlorinated 
hydrocarbon causes the developmeat 
of stress corrosion cracks when placed 
in contact with RC A110 AT titanium 
aloy at 700 F. This should open a 
new area of investigation on the prop- 
erties of titanium welds. If it is a 
typical characteristic, it could limit 
the use of titanium by the chemical 
industry or require the development 
of alloys which are not susceptible 
to this type of stress corrosion. 


Automotive INoustries, May 1, 1957 





=] PION: 








No 

















New Britain bar machines are “built to stay accurate.” Hardened 
spindle nose cross slides, eccentric cross slide stop buttons and tool 
slides, plus carrier lifting during index, are only a few of many 
exclusive New Britain features for preserving long-run accuracy. 
The New Britain Machine Company, New Britain-Gridley Machine 
Division, New Britain, Connecticut. 


Automatic Bar Machine 








New Britains are massive, not only in over-all size and weight, 
but in every individual feature. Rugged forming arms and tool 
slides transmit smooth power to the cutting edge in every position. 
The New Britain Machine Company, New Britain-Gridley Machine 
Division, New Britain, Connecticut. 


Automatic Chucking Machine 
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for both engines. Since both cars 
will be run on the Monza track in 
a clockwise direction, there is 
slightly more weight on the right 
hand or inner wheels which will 
be offset by centrifugal force. 
Only the front wheels are fitted 
with brakes. 

Other new Farina models in- 
clude a two-four passenger body 
on the Lancia Appia chassis, a 
very trim coupe on the Fiat 1100 
TV with four seats, and a mag- 
nificent convertible on the Lancia 
Aurelia Gran Turismo chassis. 

The Lancia Flaminia_ sedan, 
first shown at Turin in 1956, was 
styled by Pinin Farina and may 
be considered as the production 
type version of the Florida four 
door, hardtop sedan. In the mean- 
time, development work on this 
car has gone on, and the har¢ctop, 
pillarless body has been replaced 
by a four door sedan with both 
doors hung at their front edge. 
The car is now scheduled to be- 
come available in the second half 
of the year. With its V6 engine of 
over 2% litres, its fully synchro- 
nized four speed transmission 
built as a unit with the rear 
De Dion axle and its dignified 
lines the Flaminia holds an out- 
standing place among Continental 
luxury sedans. Apart from this 
model, on the Lancia stand, the 
sports version of the small Appia 
2nd series was shown with two 
magnificent special bodies’ by 
Pinin Farina and Vignale. 

The Appia, which continues as 
a pillarless, four-door, four-seat 
sedan besides the faster chassis 
version with special bodywork, is 
going to remain the mainstay of 
the firm for some considerable 
time to come. The power output 
has been raised from 43.5 hp at 
4800 rpm to 53 hp at 5200 rpm. 

On European cars with less 
than 125 to 150 cu in. engine ca- 
pacity per ton of weight, hydrau- 
lic transmissions are apt to reduce 
overall efficiency and acceleration 
to such an extent that their gen- 
eral application is doubtful. A fair 
compromise is reached by the 
automatic clutch control which 
has become a popular extra on 
British and French cars. In a hilly 
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when you need... 


HELICAL SPRING 


LOCK 
WASHERS 


D” & TIOGA STREETS + PHILA. 34, PA 
GARFIELD 6-4000 


Garrett's complete stock of dies guarantees im- 
mediate delivery regardless of size or quantity 
from the largest line of Helical Spring Lock 
Washers available anywhere. Precision-made 
with ‘‘controlled"’ tension for tighter assemblies, 
your specifications can be met in carbon steel, 
stainless steel, aluminum-zinc, phosphor-bronze 
and K-monel. 
Garrett Manufactures the World's 
Most Complete Line of Washers 


FLAT WASHERS—Made to meet new ASA 
and SAE standards . . . available in steel, brass, 
bronze, monel, aluminum, and stainless steel . . . 
finished to your specifications. 


METAL STAMPINGS—Made to your specifi- 
cations on high-speed production presses. 


SPRING WASHERS—Belleville, Bevel, 3- 
Wave, 4-Wave and other Spring Washers of 
special design. 
HOSE CLAMPS—Multi-clamp, Auto-Seal and 
Spring-Grip Hose Clamps. 

SEND FOR LITERATURE 





GEO. K. GARRETT CO., D & TIOGA STS., PHILA. 34 
Please send, without obligation, literature onthe following: 
() FLAT WASHERS ©) HOSE CLAMPS 


() HELICAL SPRING 0) STAMPINGS 


LOCK WASHERS 
C) GARRETT STATISTICAL 
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OLOFSSON 4-Way Machine 





precision bores 4 holes 
simultaneously. Holds 90° angles 








and diameters to .0O0O 5” 























for MORE production and 
precision, combine 2, 3, or 4 


OLOFSSON way units in 
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any COMBINATION 


OLOFSSON Precision Way Machines perform fast, accurate boring, 
facing, turning, grooving, and chamfering. Units are electrically in- 
terlocked, and the spindles move to the work. 


For long, dependable, and accurate operation Olofsson Way Units feature: 


Close-up view of differential 
carrier, hydraulically cam-clamped 
in position for boring. 


@ Single push-button control panel. 

@ Hardened and ground V-style ways. 

@ Hydraulic control Valves, manifold mounted and located 
with reservoir. 

@ Parker Majestic precision boring spindle. 

@ Rigid ribbed, nickle iron base. 

@ Adherence to latest J.1.C. recommendations. 

@ Hydraulic pump units located outside base. 

® Automatic central lubrication system. 

@ Dwell time not affected by positive stop screw adjustment. 


FOR COMPLETE INFORMATION WRITE OLOFSSON CORPORATION 
OR PHONE LANSING, MICHIGAN, IVANHOE 4-5381. 


THE 


LOFSSON 


2730 LYONS AVENUE 





| MANUFACTURERS OF 
CORPORATION /| PRECISION BORING 
© LANSING, MICHIGAN MACHINES AND 


SPECIAL MACHINERY 








country such as Switzerland it is 
imperative that these controls, 
which in most circumstances in- 
clude a centrifugally operated 
clutch for stopping and starting, 
may be locked when a vehicle is 
parked on a gradient, since it is 
not lawful for a vehicle to be fitted 
with one means of blocking only. 

This is one of the reasons why 
a new German pedalless clutch 
control, developed by Fichtel & 


Sachs and named Saxomat, has FASTENS, 


caused special interest. As soon 


as the engine is stationary a lock- SEALS, and 


ing ratchet engages and creates 


a solid power line from the driven LOCKS in ON e 


wheels to the engine and dis- 


engages as soon as the engine 
starts. The Saxomat is fitted to FOOLPROOF 
the DKW two-stroke, three-cylin- 

der model as an optional extra, OPERATION 


the first German car to be so 

equipped. There is a centrifugal 

clutch, with weights fitting into WITHOUT 
grooves in the flywheel, which en- 

gages at approximately 700 rpm. SEALANTS 


In addition to this, an electrically- ELIMINATES 

controlled, vacuum-operated servo - costly locking devices 

motor declutches automatically as ® NYLOK fasteners double inventory | 

soon as the gear lever is touched are sure protection against 

and allows for a quick gear shift gasoline, oil, air, and 

to be effected. In order to prevent alcohol leaks. Stay locked | 

engine stalling during gear shifts in ANY depth...need not be fully seated... won't 

an additional linkage raises en- vibrate loose. | | 

gine speed to 1200 to 1700 rpm Permanent insert of tough, resilient nylon is read- ASSURES 
1 


lost time in 
application 
gummed-up threads 
that prevent reuse 


premature drying 
of fastener sealants 


between changes. ily adapted to any @ threaded fastener. Won't 

Only three body builders from shrink, dry, age, or turn brittle. Unaffected by 
temperatures to 250° F...cannot damage threads 
or seating surfaces. 


® instant sealing 
2 : , itive locki 

Switzerland remain active, but , 
their products merit attention. 
Ghia-Aigle forms the link between @® NYLOK fasteners can be reused time after 


the Swiss and the Italian special- time. Nylon insert regains original shape after 
using...retains original ability to adapt, lock, and 


@ fast assembly... 
power driving 


®@ smooth torque 
@ easy hopper feed 


ists, all its bodies having been de- 


signed by Michelotti. Apart from seal to any thread. ee 
the Lotus there are Volkswagen, 

Lancia and Alfa Romeo coupes, all HOW HVLOR WORKS 
with short stubbed and short to wr: 1 of LOAD BEARING faces is made at (A). 
finned rear fenders, low and wide A Af, But, fluid entering at (B) flows downward 


© As bolt tightens, metal-to-metal union 


hoods, curved and slightly broken on NON-LOAD-BEARING faces, leaking 
;. out at (D) and (E). 


body sections. A long and low " Rg Fievecie eqcine is 
, she : 71 b j ateral thrust o pe et 
coupe body on a VW chassis with presses both LOAD-BEARING and NON- 


Porsche engine and brakes has LOAD-BEARING faces tightly together. 
vol ler. Fluid entering at (A) is stopped from fur- 
TS CE STANDARD BOLT ther flow by NYLOK insert (B). NYLOK BOLI 


Graber bodies on Alvis and 


Bentley chassis have well-propor- BUFFALO BOLT co. 


tioned lines and excellent finish. se = 1 nt lnnsail Division of Buffalo-Eclipse Corporation 

The three-litre Alvis, shown both “beochoss...cua NORTH TONAWANDA, N. Y. 

in standard and de luxe form, for quotes. @ 3 convenient service centers 

is considered a modern classic | @«TyE NYLOK WESTERN OFFICE EASTERN OFFICE CENTRAL OFFICE 

‘ avi vhs can ” Chicago Wew York City North Tonawanda 
and the behavior of the chassis CORPORATION Bissies 1.2178 Sister 2.1888 Machen 2498 (Deftele) 


has been influenced by modifica- 


tions introduced or suggested by ® 
Graber. SELF-LOCKING NYLOK 
Numerous exhibits by smaller SELF-SEALING FASTENERS 


(Turn to page 114, please) 
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RELAX!... 


let American 


Most product designers love their jobs. They like 
to blend their backgrounds of mathematics and 
mechanics and other specialties to solve a compli- 
cated design problem. 

It’s the detail work that causes exasperation. 
Like designing springs. 

Naturally, the designer must set down the con- 








when you have a spring problem 
Steel & Wire worry for you 


ditions of use. He knows how much stiffness he 
wants, what fastening system is desirable, the 
limits of spring travel, corrosion conditions and the 
like. Now, the plot thickens. Can such a spring be 
produced, in quantity, at a reasonable price? 

It is a rare designer who has concerned himself 
with these practical spring production problems. 


For this reason, American Steel & Wire maintains 
a staff of spring engineers to relieve you of this de- 
tail. They may be able to suggest a minor design 
change, or a different grade of steel, or a different 
finish that will give you a better spring than you 
contemplated at a decided savings in cost. 

Just call your AS&W salesman. 


AMERICAN STEEL & WIRE DIVISION, UNI EO STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS~ TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN QUALITY SPRINGS 








UNITED STATES STEEL 








GROTNES 
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makers show that the Swiss market 
holds many attractions for them. 
Thus, a new version of the Pan- 
hard engined plastic DB sports 
coupe from France, the Austrian 
Denzel sports roadster based on 
Volkswagen and Fiat parts (a 
Denzel engine is now available for 
the Karmann Ghia Volkswagen 
coupe), the Heinkel-engined Maico 
minicar and numerous other 
makes vie with each other for a 
small place in Switzerland. 


MACHINERY NEWS 


(Continued from page 93) 


station, caps are pressed over the 
bolts from below. At the third sta- 
tion, nuts are fed through the 
hollow offset spindles of the air 
motors and driven to the proper 
torque. The transfer fingers auto- 
matically unload the rod by push- 
ing the assembly off the end of the 
support bar. 

Bolts are fed by a vibratory 
feeder down a gravity track. Due 
to the oval non-symmetrical shape 
of the bolt head, the bolts are fed 
through a special orienting device 
which properly aligns the bolt 
head prior to insertion in the rod. 

The nuts are handled in an ele- 
vator type hopper and brought 
down to the air motor spindles by 
gravity tracks. Nut escapements 
push the nuts into the hollow hex 
drive spindles which in turn drive 
the nuts onto the pressed-in bolts. 

For ease of maintenance and to 
save floor space, the machine has 
been designed as a series of sub- 
assemblies each of which may be 
easily rolled out for service. 

The machine is so designed that 
a missing bolt, nut or cap is auto- 
matically detected and the infor- 
mation is transmitted to the oper- 
ator by signal lights. Simultane- 
ously, the machine is stopped and 
goes into manual control. The 
operator may then correct the con- 
dition and put the machine back 
in auto cycle. This will minimize 
downtime and insure that only 
perfect assemblies are unloaded 
from the machine. 
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Atlanta « Birmingham 
Boston + Buffalo 

Chicago * Cincinnati 
Cleveland + Denver 

Detroit + Houston 
indianapolis + Kansas City, Mo. 
Los Angeles » Milwaukee 
Newark + Long Island City, 
N.Y. * Philadelphia 
Pittsburgh « Richmond 

St. Lovis * San Francisco 
Seattle * Toronto, Canada 
Export Division, New York City 


TOOLS 
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Run fasteners quicker or 
remove them faster with 


THOR 


Air Impact 
Wrenches 


If you want more punch for the money and 
tools which will stand up long after others 
are in the repair shop — you'll choose Thor 
air impact wrenches every time. You'll 
choose Thor because you can set and re- 
move fasteners faster. You'll choose Thor 
because there’s no torque reaction to tire 
the operator. The Thor impact wrenches do 
the work—not the operator. And Thor 
gives you the widest selection of tools — 
\y" to 114” bolt capacities—a variety of 
angle attachments and accessories. 

Get Thor impact wrenches on the job 
today — watch your costs go down tomor- 
row. Call your Thor factory representative 
for a demonstration. Thor Power Tool Co., 
Prudential Plaza, Chicago 1, Ill. 


THOR POWER TOOL COMPANY 


CHICAGO 








...With Smooth, Tough, 
DuPont NYLON! 


Engineered to Solve Problems...improve Products... 
Reduce Costs! 


NYLINED Bearings are a highly engineered thin liner of Dupont Nylon, 
designed to bring bearing users the many benefits of Nylon as a bearing material 
by solving most of the limitations surrounding its use. The compensation gap 
principle assures maintenance of diametral tolerances for precision applications. 


Available in 6 standard types, 10 standard sizes ... from stock. Other types and 
sizes may be inexpensively tooled for production applications. For catalog con- 
taining data on advantages, applications, standard sizes, prices, special types. 
load ratings, engineering information, evaluation chart, installation methods 


- write to * REG U. &. PAT. OFF. 


Manufacturers of BALL BUSHINGS... the Ball Bearing for Linear Motions 


Advanced Tooling 
for Ferguson Tractor 


(Continued from page 65) 


form of the three wheels in se- 
quence. Positioning of each dia- 
mond is hydraulically controlled by 
a separate tracer and templet dur- 
ing its cross travel, and radii on 
both sides of the wheels as well 
as their faces are copy - dressed. 
Two of these grinders are used to 
meet the time-cycling require- 
ments. 

Crankpins are milled on a Hel- 
ler four-spindle machine. The up- 
per and lower pairs of milling 
heads on individual vertical slides 
follow their respective throws on 
the rotating shaft, with the cutters 
covering the diameters and webs. 

A Heller double-ended drum- 
type machine works both ends of 
the crankshaft in 10 stations. The 
forward end is turned, faced, 
drilled, tapped, chamfered, and 
milled for three keyways, while the 
flywheel mounting flange is com- 
pletely turned, bored and profiled, 
and six holes are drilled, counter- 
bored, reamed and tapped. 

Oilways are drilled and taper- 
tapped on a pair of identical Hul- 
ler multi-spindle machines which 
have automatic cycling, including 
work positioning and clamping. 
The fixture, carried on an extended 
slide, travels clear of the tool area 
for loading and unloading. When 
the shaft is manually placed in 
position and the cycle started, the 
hydraulic clamps are secured as the 
fixture moves into the machine. 
This sequence is reversed when the 
work is finished. There are four 
angled heads with single and multi- 
ple spindles, and two of these have 
indexing turrets for consecutive 
drilling, boring, tapping (for the 
closing plugs) and chamfering. 

Pin grinding is shared by two 
Naxos - Union twin - wheeled ma- 
chines, one doing the two inner 
cranks and the other the two outer 
ones. Finally, all crankshaft diam- 
eters are finish-ground on a multi- 
wheel machine. 

Cylinder blocks for the Diesel 
engine are machined on an aggre- 
gate of four transfer lines linked 
by roller track, with a total of 
18 stations. Castings start out on 
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their sides on the first 11-station 
Heller that initially mills the head 
and oil-pan faces and front and 
rear faces, and drills two location 
holes on the bottom. Blocks are 
turned to vertical and the cylinders 
of this sleeved engine are rough 
bored, and later the camshaft holes 
and the main bearings are bored. 

In the following 17-station Arch- 
dale the maniford faces and other 
areas are drilled and tapped. At a 
second 11-station Archdale the end 
faces are drilled, tapped and 
reamed. Finally, a 9-station Heller 
line semi- and finish - bores the 
cylinder and top recesses to hold 
the liners, main bearing and cam 
holes, starter motor and pump 
bores, and skim-mills the head face. 

A Gehring honing unit is built 
into the last station, where the 
block is clamped by a guide plate 
with sleeve extensions for holding 
the four retracted hones during 
transfer. Automatic sizing stops 
the reciprocating action when the 
specified limits are reached. If any 
bore is still undersize when the 
prescribed cycle time for the line 
is reached, the block is moved from 
the exit track to an adjacent single- 
spindle machine where the individ- 
ual bore can be manually honed. 

Diesel heads are machined on 
four automatic transfer lines with 
27 stations. The first is a four-sta- 
tion Heller with milling heads on 
each side operated by two main 
hydraulic cylinders. Castings, 
placed with manifold face up, slide 
in guide channels along the center 
bed, and are moved by an overhead 
transfer bar with drop arms hav- 
ing a three-foot stroke. After each 
index the work is clamped from 
above, and the milling heads trav- 
erse in tandem across the top and 
bottom faces. At the last station 
one end face of the casting is milled 
by a cutter set to one side of the 
line and at right angles to it. Die- 
sel heads are fed into this by a 
cross - traversing section of guide 
rail. 

The next series of three Arch- 
dale lines drills and taps the top, 
bottom and manifold faces, and ma- 
chines the valve seat and pre-com- 
bustion chamber recesses. 

Final tractor assembly is at Ban- 
ner Lane, where the basic unit is 
the transmission housing sub-as- 
sembly. This is placed across the 
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main track at the start, after which 
the completed engine and rear axle 
on individual adjustable dollies 
are brought up on either side and 
bolted to the two flanges. With the 
dollies removed, the parallel chas- 
sis accumulate further parts as the 
track moves ahead. 

At the end of the first section 
the chassis are picked up by a 
monorail conveyor that carries 
them to a hand spray booth where 
the few exposed metal parts are 
primed. The conveyor then moves 
them on and up into the contin- 
uous electrostatic spray booth and 
ovens where the final coats of 
metallic bronze are applied and 
baked. This long tunnel loops back 
on itself alongside the assembly 
line, and terminates at the start of 
the second section of track. 

There the end-on take 
on the radiator, gas tank, wheels, 
and gray-painted pressings such as 
hood and grille, fenders and bucket 
seat. Engines are then started, 
with exhaust piped through an 
overhead duct. At the end the trac- 
tors are driven off under their own 
power to the testing and shipping 
bays. 


chassis 


Flexible Equipment 


(Continued from page 51) 


with a single spindle Barnesdril 
Plugmatic type honing machine 
with automatic cycling and sizing. 
Experience to date has indicated 
that the machine will repeat bore 
size within a limit of 0.0002 in. 
Coming to cylinder heads, we 
find that initial milling of the 
various surfaces is done in Inger- 
soll mills, employing the familiar 
Sundstrand magnetic 
holding the work. Milling cutters 
are of “shear-clear” type, carbide 
tipped. Exhaust water pad 
sides are milled in a two-spindle 
Sundstrand fitted with a 


and 


station magnetic holding fixture. | 


Drilling of the block contact 
face—38 spindles—and drilling of 
28 additional holes in the same 
face is done in a Natco drilling 
machine. Milling of the four 
pockets for spark plug holes, and 
drilling of spark plug holes is 
done in a special setup with hori- 
zontal heads, the fixture being ar- 
ranged to hold 


plates for | 


two- | 


the work at an 


Move your company into the strongest 
competitive position efficiency and 
Make Southern 


your one source for quality fasteners 


speed can provide. 


in time-saving variety with instant 


Service. 


Every Southern screw or bolt is de- 
signed, manufactured, tested, and in- 
spected for consistently superior qual- 
ity. You gain in safety, time and 
saved, and 


material non-stop as- 


sembly. 


Write for free samples, Stock List, 
and C-3 Catalog. Box |360-Al, States- 
ville, N. C. 


Wood Screws + Machine Screws & Nuts 
A&B Tapping Screws + Wood & Type U 
Drive Screws + Dowel Screws * Stove 
Bolts + Hangar Bolts + Roll Thread 


Carriage Bolts 


Warehouses: 
New York * Chicago + Dallas + Los Angeles 
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angle of 40 deg. The same fixture 
is used for Diesel heads as well. 

The variety of other operations 
are handled in a similar way on 
the same kind of setup. Following 
reaming of valve guide bores, 
valve guides are pressed in on 
a new 25-ton Oilgear hydraulic 
press. Countersinking, counterbor- 
ing, and tapping of all holes are 
done with the old reliable radial 
drill. 

Following completion of detail 
operations and water testing, the 


This king pin is truly king-size: 
8” long and weighs about 12 Ibs. 
We machined it out of No. 3140- 
2%” bar steel. After heat treat- 
ing, bearing surface was given 
the specified fine finish-grind to 
2%” dia., +.000 —.001. 

Parts like this are our specialty 
—we've been making them exclu- 
sively for the automobile industry 
for more than 40 years. Each year 
has added to our knowledge and 
skill in precise machining, scien- 
tifically - controlled heat treating 
and micro-finish grinding. Let us 
show you what we can do with one 
of your tough jobs. Write or wire. 


on 


Experienced production on: 
King Pins « Wheel Studs 
Shackle Bolts « Shackle Pins 
Brake Anchor Bolts 
Countershafts « Idler Shafts 
Stub Axle Shafts 
Steering Ball Bolts 
5th-Wheel Rocker Shofts 
Water Pump Shafts 
«+. @nything in the hardened ond 
ground line, of any analysis steel, 
up to 414” diameter. 


block contact face is given a 
finish-milling cut in a_ vertical 
mill, fitted with a magnetic hold- 
ing plate. This operation removes 
about 0.015 in. of stock to provide 
a clean and smooth gasket surface. 

It may be noted in closing that 
much simpler setups are employed 
for machining manifolds and tim- 
ing gear covers due to the variety 
of parts. Variability is quite ex- 
tensive in the case of cover plates 
due to individual customer speci- 
fications. Nevertheless, even in 


the case of these parts Hercules 
has developed a number of fixed 
setups with more or less universal 
type work holding fixtures. 

The final assembly line, illus- 
trated here, also exemplifies the 
philosophy of flexibility. The as- 
sembly unit, provided with a 
power-driven chain conveyor, has 
pallets that will accommodate all 
engines in the line and at any 
given time may have a full assort- 
ment of gasoline and Diesel en- 
gines going over it. 


OBSERVATIONS 


(Continued from page 98) 


portant if more volume is to be 
realized. We recall one designer 
telling us some time ago about 
meetings on model changes. He 
came prepared with drawings of 
fresh styling. During the course 
of the session the president asked 
his sales manager how sales were 
going. The answer was—‘“good.” 
Why shouid we change styling if 
the cars are selling, the president 
inquired. So they forgot about 
styling changes for another year. 


. 

Diesel 
> 

Weight 

Recent discussion about gas tur- 
bines and gasifier turbine power- 
plants indicates that both types 
are aiming for competition with 


gasoline and Diesel engines in 
trucks and farm tractors. This led 
us recently to check up on the 
weight of the automotive types of 
Diesel engines. We took the data 
from the 1957 Statistical Issue of 
AUTOMOTIVE INDUSTRIES. Selecting 
those engines that are 
intended specifically for truck 
and industrial applications, we 
trimmed the list further by using 
values only for engines in the 
range of 100-200 hp. On this basis 
the weight per hp (continuous 
duty rating) presents some inter- 
esting features. The range of this 
ratio is from 9.7 to 28.6. The 
median value is 16.4. The arith- 
metic mean is 16.75. Even the high 
speed Diesel turns out to be ex- 
tremely heavy by comparison with 
gasoline engine practice. 


only 
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So rugged we offer 


free 


Only B&D Impact Wrench has this 
proof of POWER-BUILT ruggedness 


You can’t ask for stronger proof of ruggedness than the 
free full year’s service certificate covering the Black & 
Decker Heavy-Duty Impact Wrench. No other manu- 
facturer dares make this offer—because no other impact 
wrench runs as cool, lasts as long, performs so well. 
This tool is really power-built! Patented armature 
construction, heavy-duty ball bearings throughout, pre- 
cision machined, heat-treated impactor and anvil—all 
are extra tough, extra durable. In tests, we compressed 
its impactor spring 100 million times—ran the tool con- 
tinuously for over 600 hours—without signs of failure. 
Add faster work and easier handling—and it’s a cinch 
to see why it will pay you to ask your Black & Decker 
distributor for a free demonstration. THE ¢— 
Biack & DecKER Mrc. Co., Dept. 1405, 
Towson 4, Maryland. (In Canada: 80-86 
Fleet St., E., Toronto 2, Ontario.) C 


Leading Distributors Everywhere Sell 


Portable Electric Tools—Power-Built to set the pace 


look Under | 
"TOOLS-ELECTRIC™ | 
in’ Yellow Pages’ 


Faster! B&D Impact 
Wrench hits max. torque 
in 6 seconds, twice as fast 
as competitive tools. 


Reversis_e! Full power 
in either direction. Re- 
versing ring design pre- 
vents accidental starting. 


BlackiDecker, 
@) - 


~ :, tt 
Ay it 
<a 
SHEARS NIBBLERS © SANDERS 


year’s service certificate! 


Easter Hanpb.LinGc! Han- 
dle positioned to eliminate 
nose or tail heaviness. No 
starting twist. 


Hanpy Kirt! Saves time 
on the job. Protects tool 
and equipment, prevents 
loss, everything handy 





Communist-Built Motor Vehicles 
Displayed at Leipzig Fair 


(Continued from page 72) 


at 2000 rpm. There is indirect in- 
jection with swirl chambers, and 
cooling in all cases is by a single 
axial blower. 

East Germany’s budding air- 
craft industry made its first ap- 
pearance at the Leipzig Fair with 
the display of a _ twin-engined 


Sescs 


Punch Press Gripper Feed 


Original 


IL-14P built under Soviet license. 
The airframe of this transporter, 
adapted to seat 26 passengers, 
is made in a new factory near 
Dresden. Basic specifications are 
the same as the Russian, with a 
span of 104 ft, length 69.6 ft, and 
wing area 1075 sq ft. Maximum 


8881 Central 
Detroit 4, Mich. 


Pinch Gripping Assures Scuff-Free Feeding 


Credle or 
Straightener 
ovailable os 

seporate units ff 


Power-Lift 
Loader 


t's a reol 
production booster 


Coil hand\e 


Sesco's broad experience enables 
its stof¥ to render assisting 
services in the handling of 

coils and ports for the 

metal stamping industry 


Write for Catalog 
or Visit our Plant 


Sesco coil handling equipment is 
completely powered at a controlled 
rate to customer specifications 


Combination e 
and Strajohtee | 


The first of its kind 


ceiling is given as 22,950 ft, range 
2000 miles, and cruising speed 200 
mph. This aircraft, stated to be 
in series production and available 
for export, was described in detail 
in an expensively-produced Eng- 
lish-language brochure. 

Engines are made in Chemnitz, 
and are 14-cyl double-row radials 
each rated at 1900 hp at 2600 rpm. 
A newly-erected aircraft hall at 
Leipzig housed displays of navi- 
gation instruments, communica- 
tions equipment, hydraulic gear 
and several gliders. 

Of interest among other Com- 
munist exhibits were examples 
of China’s first trucks—four-ton 
models based on the Soviet ZIS- 
150. It is of out-dated but rugged 
design, and has a_ six-cylinder 
side-valve engine developing 95 
hp at 2700 rpm. Production of 
this model, designated Liberation, 
started in July 1956 at a new Rus- 
sian-equipped factory at Chang- 
chun, Manchuria. An output of 
4000 is planned for this year, and 
when fully operational in 1959 the 
plant is scheduled to turn out 
30,000 vehicles annually. 

The Russians had the first pub- 
lic showing of the Moskvitch 402, 
which bears flattering resem- 
blances to more than one British 
car. It has a four-cylinder, side- 
valve engine of 75 cu in. that de- 
velops 35 hp at 4200 rpm. De- 
signed for 70-octane fuel, it has a 
7 to 1 compression ratio. The car 
is of integral body-frame con- 
struction, and front suspension 
has double support arms with a 
coil spring enclosing the tele- 
scopic shock absorber, and ball- 
joint linkage. An English-language 
booklet on the Moskvitch was 
available, and it was understood 
that the U.S.S.R. is pushing ex- 
ports of this car to the west. 

Russia also displayed its larger 
Volga with automatic transmis- 
sion, air conditioning, and other 
technical innovations. It has a 
137-cu in. four-cylinder engine de- 
veloping 70 hp at 4000 rpm. But 
only one model was exhibited on 
an inaccessible turntable; close 
inspection was not encouraged 
and details were not available. 





AUTOMOTIVE INDUSTRIES 
KEEPS YOU INFORMED 
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YCLON - CYCLON - CYCLON - CYCLON - CYCLON - 
BON - CYCLON - CYCLON - CYCLON - CYCLON - CHE 


DY-ION - CYCLON - CYCLWW - CYCLON - CYCLON 
IV: CYCLON (LON - CYCLON Oh 


YCLON -CYCNPPY caga\ - CYCLON - CYCLON 
W- CYCLON- \ 

YCLON - CYL cs 

ON - CYCLON - C and PYCLON - CN 
YCLON - CYCLON - SAK ON - CYCLON - CYCLON - 


WN CYCLON - CVE 
PYCLON - CNG, rVilatel alelale MialeMeal eh 


CYCLON BEARING 


The most revolutionary 
development in bearing 


Hf - CVCLO, material composition 
YOLON - CYCLOR 
ON: CYCLON : CYCLON -: CYCLON - CYCLON : CX 


DETROIT ALUMINUM & BRASS CORPORATION | 
DETROIT 11, MICHIGAN 


MANUFACTURERS OF ORIGINAL EQUIPMENT SINCE 1925 








The new CYCLON BEARING was developed to bridge the wide 
separation between babbitt and heavy duty copper-lead from 
the standpoint of fatigue resistance and crankshaft wear. The 
price advantage over heavy duty copper-lead is considerable. 


The research and engineering staff at Detroit Aluminum and 
Brass Corporation have successfully completed performance and 
endurance tests —the equivalent of over 2-million miles. Results 
show that CYCLON is as important a contribution to bearing 
design as the thin babbitt bearing which also was created and 
developed by Detroit Aluminum and Brass engineers. 


The new “CYCLON” is now available for original equipment 
use and engine manufacturers are invited to determine the 
superior qualities of the CYCLON through their own testing 
procedures. 


DETROIT ALUMINUM & 





see next page for 


salient features of the 


CYCLON engine eye] alate, 





SALIENT FEATURES AND CHARACTERISTICS 
OF THE NEW CYCLON BEARING 


High load carrying capacity. 

Excellent embedability characteristics. 
Extremely good conformability. 

Low scoring tendencies. 

High corrosion resistance. 

Bronze matrix structure. 

Superior thermal conductivity. 

High fatigue resistance. 

No hardening of crankshaft necessary. 
No overplate required. 


Low cost advantages. 


The micro structure of the 
new CYCLON' ENGINE 
BEARING is of such a na- 
ture that high embeda- 
bility is obtained without 
sacrificing load carrying 
qualities. 


Endurance tests equivalent 
to over 2-million miles at 
wide open throttle indicate 
in every instance that the 
CYCLON bearing is fully 
capable of meeting ex- 
treme operating conditions 
without fatigue failures and 
without showing appreci- 
able crankshaft or bearing 
wear. 


DETROIT ALUMINUM & BRASS CORPORATION 


DETROIT 11, MICHI 


MANUFACTURERS OF ORIGINAL EQUIPMENT SINCE 


GAN 





(Continued from page 37) 


Directors of Consolidated Elec- 
trodynamics Corp. have approved 
purchase of the major assets of 
William Miller Instruments, Inc. 
. - Olin Mathieson Chemical Corp. 
has completed negotiations for pur- 
chase of the assets of Southern 
Electrical Corp. 

= * 7 

A. V. Roe Canada, Ltd. has en- 
tered the guided missle field by 
acquisition of the two Toronto 
plants of Applied Research, Ltd 


> > * 


Massachusetts Institute of Tech- 





E N GINEERS! 

have a look 
at CAE! 
... the Company 
with a future 





Are you looking for a job with a 
good starting salary and possibility 
of rapid advancement—a progressive 
research and development program 
with challenging projects—proximity 
to top-rate educational facilities, in 
a community that affords the maxi- 
mum of benefits to your family? 

If so, contact CAE for facts on its 


job openings. 


~~ 


ADDRESS: “Personnel Director” 


C ONTINENTAL AVIATION and ENGINEERING 


nology is holding special courses 

in internal combustion engines and 

wear theory in metal cutting and 

bearing design from June 17 to 28. 
. * * 

Du Pont Co. has added “Lino- 
Flex” 1 oscillographic recording 
film for oil-well logging, aircraft, 
and automotive testing, and for 
seismic exploration to its line of 
photographic products. 


MODEL TC106 
TRAILER-MOUNTED 
AIR COMPRESSOR 





Ser201 15, MICHIGAN 


su ts) wTIMENTA pas 





MARKING MACHINES 


for every marking need 


Matthews’ standard line of Machines reflects hundreds of industrial 
marking applications. . . light to heavy duty requirements produc- 
tion schedules requiring tens to thousands of marked parts per hour. In 
addition, Matthews’ engineering staff is constantly developing special- 
ized ‘“‘in-line’’ marking equipment for use in automated or semi-auto- 
mated production lines. Whatever your marking requirements may be, 
there’s a Matthews’ Marking Machine to do the job! 


MARKING DIES 


—\ 


uf 


Press style dies by Matthews are designed 
specifically to your needs. All possible de 
tails are considered in the design, steel, en 
graving and heat treatment. These important 
factors provide maximum effectiveness in 


Roller style marking dies . . . for in- 
denting flat or contoured surfaces 
with graduations, knurls or any de- 
sired lettering. Each die is subjected 
to a 100% inspection to assure the 
finest quality possible producing the stamped impression 


JAS. H. MATTHEWS & CO. 
3947 Forbes St. Pittsburgh 13, Pa. 
PHILADELPHIA CLIFTON, N. J BOSTON 





CHICAGO ° JACKSONVILLE 
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NEW OM OU Sen ORONO NER 
Is Economical . . . Compact Ps 
Standardized 


Basic Micromatic ‘150° Machine, 
suitable for both internal and ex 
ternal Microhoning. 


Now, even manufacturers with limited capital can afford Microhoning . . . with 
all its benefits including efficient stock removal, accurate geometry and controlled 


surface finish. The new Micromatic 150" Hydrohoner is the answer! 


Because it is standardized and produced in quantity, this quality machine is 
economical. (Special engineering is limited to tooling and fixturing.) The design 
and quality of the “150” assures performance equal to more expensive honing 
machines. It has a 12” stroke and Microhones diameters up to 1/2” ... yet re- 


quires just 34” x 52” of floor space. 


The Micromatic “150” is ideal for the manufacturer with limited capital, short 
production runs or a need for standby equipment. Immediate delivery from stock 
on basic machines. 


The principles and application of Microhoning are explained in a 30-minute, 
16mm, sound movie, “Progress in Precision”... available at your request. 


[_] Please send me “Progress in Precision” in time for 
showing on____ aie — (date). 

(] Please have a Micromatic Field Gaghneer ¢ call. 

[_] Please send Microhoning literature and case histories. 


NAME 

TITLE = 

COMPANY 

STREET____ 

a 


MICROMATIC HONE CorRP. 


8100 SCHOOLCRAFT AVENUE DETROIT 38, MICHIGAN 


PRODUCTION 
Chief Topic 


at SAE 
Aeronautical Meeting 





(Continued from page 59) 


ductile metallic coatings seem to 
be limited to use below 2200 F. 
For higher temperatures multilayer 
coatings which contain a metallic 
layer to absorb impact and an 
oxide phase to provide oxidation 
resistance may offer some possi- 
bilities. For very high temperature 
short time applications, or for ap- 
plications when mechanical shock 
is not a problem, the molybdenum 
disilicide coatings are attractive. 

To summarize briefly, the use 
of coated molybdenum components 
in many jet engine applications at 
temperatures up to 2000 F appears 
to be very definitely promising, 
although many problems remain 
to be solved before molybdenum- 
base alloys can be used on a pro- 
duction basis. The major challenge 
appears to be the development 
of coatings which afford satisfac- 
tory protection at temperatures of 
2500-2600 F and higher. 


PROBLEMS 


In the Application of 
High Strength Steel 
Alloys in the Design of 
Supersonic Aircraft 
By Dipl.-Ing. Alf Fridtjof Ensrud 


Research Specialist 
LOCKHEED AIRCRAFT CORP. 


EFINITE progress seems to have 
been made in the past few 
years in understanding the prob- 
lem of aerodynamic heating and 
the resulting effects on the struc- 
tural integrity of the airframe. In 
the range of immediate interest, 
i.e. Mach 3 or Mach 3.5, it is most 
likely that a change to more heat- 
resistant material will become 
mandatory. How far the applica- 
tion of heat sinks or a stabiliza- 
tion of the boundary layer can 
help in retaining the use of light 
alloys can only be guessed at the 
present time. 
By taking advantage of several 
alleviating factors and by a pru- 
dent choice of more suitable mate- 
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rials and their optimum structural 


tilization, as in steel s: riches, 
Seal 52 exien cavcad NEW ISO SAT ORONONER 
with thermal flight can be greatly , 


duced. While, i ee |) | ‘te Maw Thai 
reduced. ile, in the beginning, an Be Automated to Any Degree eee 


there might be a multitude of new 
problems for the designer as well a il co i | 
as the production engineer, all in- as y ih conom ca a 


dications point to the fact that 

they will be mastered in proper Sa faioed ae Gen coneel ond wiles eter tomponeaiion 
time and through the combined walesiy den ties ethan Pa pn apna aa — 
effort of the aircraft industry and 

the governmental agencies the so- 

called thermal barrier shall grad- 

ually be pushed ahead. 


APPLICATION 


of Chem-Mill to 
H Typical automatic work 
Airframe Structures handling setup. Built by Mi- 
cromatic or engineered for 
By L. G. Hall . the customer. 
Supervisor, Engineering Dept. 


NORTH AMERICAN AVIATION 


Chem-Milling and conventional 
machining, it is misleading to 
select any one part as an example 
and state that it would cost this 
much to produce by one method 
and that much by the other. 

Chem-Milling and conventional 
machining should be considered as relatively short production runs. 
complimentary, not rival, meth- 
ods of producing parts. Each has 
its particular advantages and dis- and collapse. Various degrees of automation can be easily added at any time to 


r comparing the relative costs of 


The basic Model “150” Hydrohoner is a new, standardized and economical 


Microhoning machine ... priced for manufacturers with limited capital or 


The basic machine features automatic stroking and hydraulic initial tool expansion 


advantages, its obvious potential- the basic machine as required by individual manufacturers’ needs. Micromatic 
ities and limitations. These fac- 
tors should be evaluated when a 
part is being designed. 

In general, it may be said that addition of these “package units”. For complete automation of the “150” 
Chem-Milling can claim the fol- Hydrohoner, Micromatic will build automatic work handling devices or assist users 
lowing advantages as far as cost 
is concerned: Labor rates are low- 
er; tooling requirements are in- 
significant; investment in capital 
equipment is less, and incorpora- 
tion of detail parts into one-piece Learn how Microhoning will give efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 


“package units” which provide specific automation functions are illustrated. 


Design of this basic horizontal machine and its stationary bridge facilitate 


in designing their own automation of work handling. 


Send coupon for complete information. 


design can effect a variety of 
savings in engineering, planning, ([] Please have a Micromatic Field Engineer call. 
tooling, and manufacturing. [_] Please send Micromatic literature and case histories. 
Aluminum, titanium, magnesi- NAME______ >? 
um, and many alloy steels may be 
etched using the Chem-Mill proc- 
ess. The physical and mechanical 
properties of the stock are not STREET _ 
materially altered by the process. 
Surface irregularities such as 
dents, scratches, etc., are ampli- 


fed, and gage variations are re- 3 OMATIC HONE CORP. 


produced by the process. Toler- 
ances in thickness may be as low 8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN 





Wr... 


COMPANY 


ciry____ ee is i ae 


(Turn to page 136, please) 
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ENGINE COOLING RADIATORS 


HEATERS 


OIL COOLERS 


THE G*O MANUFACTURING CO. 
NEW HAVEN CONNECTICUT 








epee 5 TRAFFIC 
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CARRY THE LOAD BETTER! 


Superior quality alloy steel and 76 years of specialized 
engineering experience are the priceless ingredients’ that make 
TUTHILL Leaf and Helper Springs right for your job. 
Whether you build fire-fighters or taxicabs, dump or excava- 
ting equipment, multi-axle jobs, cars, or trailers, consult 
TUTHILL for the best spring for your job! 


TUTHILL 


SPRING CO. 


760 West Polk Street, Chicago 7, Illinois 


PARWELD *'seater 


Gives You... 
CORROSION-FREE 
JOINTS 


With NO 
, WELD BUTTON 
BLOW-BACK 


Use “PARWELD” for lasting corrosion-free 
welded joints. Its low resistance factor saves 
current and time. Electrode freezing and pit- 
ting due to contact with sealer is eliminated. 
“PARWELD” may be applied in production 
lines ahead of degreasing and bonderizing. 


Request Sample Today! 


| The PARR) Paint & Color Company 


18354 Syracuse Avenue, Cleveland 10, Ohio 





A PRODUCTION TEAM i i... 


TO WORK FOR YOU 
wa 


@ Engineering 
Department for Design 


@ Complete Production 


Facilities F~ Steel or Brass 
Backing 


@ Laboratory Control 











quickly—efficiently. We produce metal 
backings of special shapes and sizes. 
Rivet tacks, screw machine backings and 
miscellaneous stamped backings. Tungsten 
bonded to backings of dissimilar metals. 
Temperature control up to 2200° F. 


- Niehoff can serve your contact point needs 


Quotations will receive prompt attention 


“* NIEHOFF ; co. 


4925 Lawrence Ave., Chicago 30, Ill. 
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HOW R/M SETS THE PACE IN FRICTION MATERIAL DEVELOPMENT 


For heavy duty friction jobs: SINTERED METALS 


Do you have a friction material applica- 
tion where high temperatures and close 
tolerances are factors? Or where friction 
components must be held to a minimum 
thickness? If so, Raybestos-Manhattan 
sintered metal friction parts may be an 
exact answer to your problem. 

Under severe conditions like these, 
organic-content materials wear at an 
accelerated rate. R/M sintered metals 
will perform without appreciable increase 
in rate of wear because of their high 
thermal conductivity and absence of a 
destructible bond. 

The work done and the heat generated 
by friction materials are a function of 


THE TRADEMARK THAT SPE 


the pressure involved. A reasonable 
working range for asbestos in dry opera- 
tion is 25-100 psi. With sintered metals 
you can go as high as 400 psi. 
Remember, however, that R/M 
sintered metal friction parts are designed 
for special application requirements. 
They are intended to supplement asbestos 
woven and molded lines—not replace 
them. That’s why R/M, leader in both 
the asbestos and metal fields, is in a 
unique position to help you. Unlike other 
manufacturers, R/M works with a// kinds 
of friction materials. So, you can be sure 
of a completely impartial, unbiased 
recommendation on which are best for 


S PROGRESS 


IN FRICTION MATERIAL DEVELOPMENT 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION: Bridgeport, Conn. + Chicago 31 + Cleveland 16 + Detroit 2 + Los Angeles 58 


you when you consult an R/M engineer. 
The full depth and breadth of R/M 

experience—the complete facilities of 

R/M’s seven great plants with their re- 

search and testing laboratories—are 

at your disposal to either develop a 

special material for your requirements, or 

to suggest how you 

can make effective 

use of R/M material 

already on hand. 

Write now for your free 

copy of R/M Bulletin No 

500. Its 44 pages are loaded 

with practical design and 


engineering data on all 
R/M friction materials 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; Passaic, N.J.; No. Charleston, S.C.; Crawfordsville, ind.; Neenah, Wis.; Raybestos-Manhattan (Canada 
Limited, Peterborough, Ontario, Canada 


FIRST IN FRICTION 


Mechanical Packings 


RAYBESTOS-MANHATTAN, 


INC., Brake Linings « Brake Blocks « Clutch Facings 
Engineered Plastics . 


Asbestos Textiles . industrial Rubber . 


e Sintered Metal Products « Industrial Adhesives 
Rubber Covered Equipment 


Abrasive and Diamond Wheels e Laundry Pads and Covers « Bowling Balls 








& 
ee g 


} 
Produced economically in our modern . 
plant for: at 1 dit 
b- z {| S 


AUTOMOTIVE, INDUSTRIAL EQUIPMENT, BTETLE - 
AIRCRAFT, AGRICULTURAL INDUSTRIES 


AND OTHERS; will boost your output at THE W iF ) | tn | ¢ 
OLD | 


ceo TMA IMPRML 
THE WORLDS 


Our production, engineering and tool-room 
facilities are geared to the volume usage of 
your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 Se. Penn. Ave. 
Lansing 4, Michigan 


ESTABLISHED 1914 














Superior 


supply and service ! 


BIG BROTHER 
BENDER 


Model B88 


IMustrated above are a few 
of the many forms that can 
be produced efficiently on 
the Multiform Bender. 


AIR OPERATED MODELS 
IN FOUR SIZES 


The heavy duty Big 
Brother Bender is designed 
for fabricating bus bars, 
brackets, fixtures, etc., with- 
out special tooling. Air 
controlled with finger «<p 
response. Comes complete 
with dies, mandrels and 
wrenches — punching and 
blanking dies extra. Will 
punch holes up to 1” and 
form material up to %4” 
thick by 4” wide. We also 
build smaller models, hand 


SMALLER 
MODELS 
AVAILABLE 


or air operated, for bend- 
ing materials up to Ys" x 
1Y%”. 


Man nutacturet of 


rhe original 


HOSE © 


Send for illustrated folder AMI-2 
J. A. RICHARDS C “Line oe 


Kolameazoe, Mich. 
130 AUTOMOTIVE INDUSTRIES, 


selt-Tightenine 
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This is the twenty-first of a sertes of advertisements dealing 
with basic facts about alloy steels. Though much of the in- 
formation is elementary, we believe it will be of interest to 
many in this field, including men of broad experience who 


may find it useful to review fundamentals from time to time. 


How Alloy Stecls Respond 
to Induction Hardening 





In the now-popular induction- 
hardening process, steel is first 
heated above the transformation 
range by means of electrical induc- 
tion, then quenched as required. 
Special equipment is needed, and 
heat is developed as follows: 

High-frequency alternating cur- 
rent passes through a coil or induc- 
tor, with the result that a magnetic 
field is created in the coil. When the 
piece to be treated is placed in this 
field, it is heated rapidly by induced 
energy. With the various types 
of induction-heating equipment, the 
process is capable of surface- or 
case-hardening to various controlled 
depths; however, through-harden- 
ing can be obtained with certain 
alloy steels. Ferrous metals that re- 
spond well to induction hardening 
include numerous grades of both 
alloy and carbon steels, as well as 
hardenable stainless steel and plain 
or alloyed cast iron. 

As a rule, when alloy steels con- 
taining no carbide-forming elements 
are heated by induction, the usual 
hardening temperatures can be used. 
But with alloy steels that do con- 
tain such carbide-forming elements 
as chromium, molybdenum, and va- 
nadium, the hardening temperature 
must be increased if shallow cases 
are required and the normal effect 
of the alloying elements is desired. 

Hardness obtained by the induc- 
tion process is a function of the 
carbon content and prior structure, 
just as it is when conventional heat- 
ing methods are used. Nevertheless, 
higher surface-hardness values for a 
given carbon content have often 
been noted in parts subjected to 
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surface induction-hardening. The 
extra hardness may be as much as 
five Rockweil C points for steels of 
0.30 pet carbon. 

As pointed out previously, the 
induction method requires special 
equipment. However, it possesses 
several marked advantages, includ- 
ing speed of heating and cleanliness 
of operation. Pieces heated by in- 
duction are usually subject to a 
minimum of scaling and distortion. 
Moreover, induction-hardening 
equipment is very compact and 
therefore conserves floor space. 

If you would care to know more 
about the induction hardening of 
alloy steels, you are invited to com- 
municate with our technical staff. 
Bethlehem metallurgists have made 
a thorough study of the subject, in- 
cluding the many details of quench- 
ing and tempering. Call them if they 
can help you in any way. And 
remember, too, when considering 
sources of alloy steels, that Bethle- 
hem makes the full range of AISI 
standard grades, as well as special- 
analysis steels and all carbon grades. 


If you would like reprints of this series of adver- 
tisements from No. I through No. XX, please 
write to us, addressing your request to Publica- 
tions Department, Bethlehem Steel Company, 
Bethlehem, Pa. The first 20 subjects in the series 
are now available in a handy 36-page booklet, 
and we shall be glad to send you a free copy 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 

On the Pacific Coast Bethlehem products 

are sold by Bethlehem Pacific Coast 


Steel Corporation. Export Distributor: 
Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 








MACK TRUCKS, INC. 


ENGINEERING POSITIONS 
AVAILABLE 


The largest Truck and Bus Builder in the East 
has the following permanent positions avail- 
able at the Allentown, Penna., Plant: 


Project Engineers — Senior and Junior 
Experimental Engineers — Senior and Junior 
Layout Designers — Draftsmen 


We offer an interesting and challenging 
Engineering program involved in chassis and 
body design of our vehicles. We offer Com- 
pany paid holidays and vacations—Com- 
pany paid hospital and surgical benefits— 
insurance and pension plans. Relocation ex- 
penses are paid by the Company. 

lf you are interested, please send resume to: 


C. A. Scharfenberg, Exec. Engineer 


MACK TRUCKS, INC. 
Allentown, Penna. 











~ COUNTERSINKING 


A Severance * 
CARBIDE ECONO-SINK 
WILL GIVE YOU — 
; @ INCREASED accuracy 
@ MORE PRODUCTION * » @ LESS DOWN-TimME 


@Smoorner SEATS « @ AND A COMPLIMENT 
FROM THE BOSS 


@ LONGER CONSISTENCY 
OF OPERATION FOR SUGGESTING 
A THE CHANGE 
y * >. 


WITH THE NEW Severance CARBIDE ECONO-SINK 
YOU GAIN ALL THE ADVANTAGES OF CARBIDE 


TOOLING -AND AT LESS COST par Cousilarounk Hole 
tek for Jufermation § Prices Toray / 
Representatives and Distributors in principal industrial areas 


“Severance TOOL INDUSTRIES INC. 


710 lowa Avenue—Saginaw, Michigan 
Ask for a Severance Catalog today 


ALAA 


re 


REGRINOING 


\\\ \\\\ 


MICRO-MELS 
& BORE-MULLS 


MILLIONS OF MOLDED, 
EXTRUDED, CUT RUBBER 
PRODUCTS IN STOCK 


@ ‘. = 


2 
B 2 CONE 3: 
GS Bury, ssc CR, 


‘S) Whatever your 
NEOPRENE standard or custom 


needs, contact: 


Kubler Company 


430 N. Weod St., Chicage 22, Ill. 
Representatives in Milwovkee, Minneopolis, 
$t. Lewis, Detroit and Dalles 


Technical Handbook 
for engineers and 
purchasing agents 
NOW AVAILABLE 


Classified Advertisements 


AUTO PARTS, wholesale & retail (a chain of 6 stores in Idaho 
& Oregon). Gross, approximately $800,000. Asking price of 
$400,000 includes approx. invty. $300,000, and $97,000 equpt! 


Established 28 yrs. Dept. 2407 


WHOLESALE AUTO PARTS, L. A. County, Calif.—Gross, $60,- 
000. Centr. loc. R.E. (50’x207' in mnfg. ar.) 7000 sq. ft. work area 
4-1 eqpt. & accts. Expansion oppty! Retiring 
inv. Dept. 24115 


Price, $83,000 plus 


GARAGE and BODY SHOP, E. New Y Profits, $10,625. Val 
R.E. liv. qtrs. & garage. (3 shops, 1 new, suited to light mnfg.) 
Expansion oppty. on ideal loc. for car agency A-1 compl. eqpt 
Price $145,250. Dept. 42475 


CHAS. FORD & ASSOC. INC., 6425 Hilywd. BI, Los Angeles, Cal 





BUY BONDS 
® 
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Pick exactly the right steel for any job 
from J&L’'s complete cold finished line 





increased drill life 20% 
with J&L“1213” steel 


This manufacturer of wrench socket blanks 
averaged 400 parts per hour when he 
changed to J&L “1213” steel. Form tool life 
increased from 10 to 20 hours. Drill life was 
20% longer. J&L “1200” steels provide 
higher cutting speeds, longer tool life. 
Get facts from your distributor or write to 


Jones & Laughlin Jones & Laughlin, 3 Gateway Center, 


...agreatname in steel Pittsburgh 30, Pennsylvania. 














MACHINING PERFECTION always starts with the right steel 








For Today Most Complete Line of Quality 


ooo MKEN-DETROM 


“oN 
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2-SPEED 
HYPOID SINGLE-SPEED HYPOID-HELICAL 
Whatever your requirements SINGLE-REDUCTION! HYPOID-HELICAL DOUBLE-REDUCTION! 
y q A rugged single-speed power DOUBLE-REDUCTION! This final drive gives you the 


for highway or off-the-road train that provides the very This advanced single-speed most advanced two-speed 
equipment—Timken® offers maximum in single reduction double-reduction final drive  dovble-reduction gearing 
performance. delivers consistently high per- available today. 


you a full line of driving, trailer Shemeten- dihes on o0 of he 
and front axles .. . brakes and rood. 
gear boxes . . . backed by over ; 
50 years of manufacturing ex- 
perience and proved by field 
performance and laboratory 
testing. 
One example of the engi- 
neering features and superior 
quality built into every 
Timken-Detroit product is the 
improved ‘3 for 1”’ Letter 
Series Axle. 
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WORLD’S LARGEST MANUFACTURER OF AXLES FOR TRUCKS, 











Axlee and Brakes tot Commercial Vehicles 


~Rockvel Spring and 
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IMPROVED TIMKEN “3 FOR 1” LETTER SERIES 
DRIVING AXLES WILL DO THE JOB BETTER THAN EVER BEFORE! 


With the “3 for 1” you gain maximum 
interchangeability. You have your 
choice of three interchangeable final 
drives ...using the same housing, hubs, 
drums, brakes and axle shafts. All parts 
are standard production items. 


Timken-Detroit “3 for 1” Letter Se- 
ries Driving Axles give you longer op- 
erating life . . . lower maintenance cost 
... smaller replacement parts inventory. 


Check these “3 for 1” features: 
improved Hypoid Gears! Redesigned 
offset and increased Hypoid gear diam- 


eter provide longer gear life, smoother 
performance, and quieter operation. 


BUSSES AND TRAILERS 


Refined two-speed shift collar and 
cross shaft! Improved design gives 
positive locking action—reduces gear 
wear and maintenance. Each set of 
teeth performs but one function, driv- 
ing or locking. 


Improved torsion-flow axle shafts! 
More splines per shaft and increased 
root diameter give greater torsional 
strength, longer life. 


Famous time-proved differential— 
rugged, reliable and smooth! Extra 
strong gear body and teeth, plus hot- 
forged trunnion, give long trouble-free 
operation even under the roughest 
kind of treatment. 


Hot forged steel axle housing! The 


ot 


rectangular form of these high-carbon 
steel housings is the lightest, strongest 
shape of housing that is available 
today. 
Improved ‘’P” Series Power Brakes 
and ‘DH’ Series Hydraulic Brakes! 
Available in a complete range of sizes, 
these advanced brakes offer the most 
dependable stopping power—lower 
maintenance cost—easy adjustment and 
longer service. 

Pionts at: Detroit, Michigan * Oshkosh, Wisconsin 


Utico, New York * Ashtabula, Kenton and Nework, 
Ohio * New Castle, Pennsylvania 


an aa. 
AKLES 


ROCKWELL SPRING AND AXLE COMPANY 


pangkcconced Ai) (Y) Standard 


vesce wane wroeremee 


©1957, RS&A Compony 








PRODUCTION 
Chief Topic 


at SAE 
Aeronautical Meeting 
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as +0.002 plus the actual sheet 
tolerance. 

The Chem-Mill process permits 
weight reduction. For stiffness, 
and elimination of parts, etched 
bands and stiffeners can be pro- 
duced integrally with the sheet. 
The process is not recommended 
for use on castings. The etched 
fillet radius is approximately equal 
to the depth of cut. 

Panels may be designed with 
varying depths by progressively 
unmasking during etching. Chem- 
Mill may be performed before or 
after forming. Tapering is pos- 
sible by proper timing during 
immersion. 


LARGE 


Light Turbojet 
Engines 
By C. A. Grinyer 


Vice-President Engineering 
and Chief Engineer 


ORENDA ENGINES, LTD. 
MALTON, ONTARIO, CANADA 


HE use of titanium in turbojet 
L ocdon has permitted an im- 
provement in thrust/weight ratio 
of a greater magnitude than to be 
expected by straight material sub- 
stitution. This is because the use 
of titanium in rotating parts per- 
mits the use of a two bearing 
rotor system with elimination of 
center bearings. Furthmore, with 
smaller dynamic forces the engine 
structure can be correspondingly 
lighter. 

Small turbojet engines, despite 
their slightly higher bare thrust 
weight ratio are not competitive 
with large engines for large air- 
craft, for one or more of the fol- 
lowing reasons: higher installed 
weight, inferior performance, in- 
stallation and control complica- 
tion, higher cost per pound of 
thrust. 

A bypass engine and turbojet 
of the same specific thrust have 
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about the same specific fuel con- 
sumption. In addition to having a 
lower turbine operating tempera- 
ture, the turbojet of the same spe- 
cific thrust is no noisier. More- 
over, the turbojet can be over- 
speeded giving a thrust reserve 
of about 30%. 

In order to operate over a wide 
speed range at maximum rpm with 
maximum combustion temperature 
indicates a small compromise in 
subsonic perfermance which 
would appear to be the desirable 
alternative to variable turbine 
geometry. 

High speed aircraft using after- 
burning have to accommodate by- 





pass flow for intake matching and 
cooling flow for the afterburner. 
The use of a lightweight ejector 
nozzle fulfills this purpose and 
also permits satisfactory diver- 
gent expansion within the range 
of exit diameter to engine diam- 
eter likely to be used in practice. 

Higher turbine inlet tempera- 
tures are most beneficial in non- 
afterburning engines. For high 
speeds because of high compres- 
sor delivery temperatures, the use 
of air cooling of turbine blades 
becomes limited and the develop- 
ment of other methods of cooling 
or of materials, which do not re- 
quire cooling, is necessary. 


METALS 
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that without Government buying 
the prices of both metals would 
have weakened before now. 

This is convincingly shown by 
last year’s statistics, which dis- 
closed that out of a total slab pro- 
duction of over one million tons 
about 15 per cent went to the 
stockpile. As a result, producers’ 
stocks were held to a modest in- 
crease of 27,300 tons at the year- 
end. Otherwise, stocks would have 
become so heavy that price cuts 
would have been mandatory. 

Lead is in a better statistical 
position. Demand has been quite 
good from the cable manufactur- 
ers for sheathing. It has been off 
for replacement batteries because 
of lower automobile production, 
but it is improving. It also appears 
that the newer and more powerful 
batteries have a longer life. An 
official of St. Joseph Lead Co. esti- 
mates that lead consumption in 
U. S. in 1957 should be about the 
same as last year. 


Aluminum Offered to 
Government 


No significant improvement has 
appeared in the aluminum indus- 
tries, but primary producers seem 
unworried. However, there is no 
longer any hesitancy in offering 
metal to the Government under 
the “put” clause of agreements, 
whereby about two-thirds of the 
output of the expanded facilities 


must be taken by Washington if 
the metal cannot be sold on the 
market. Over 200,000 tons thus far 
this year have been “put” to the 
Government, which puts this ton- 
nage into storage and relieves 
pressure on the market. Nothing 
has been heard of a price reduc- 
tion from a present level of 25¢ a 
pound for pig. 


Tin Price Steady, 
Consumption Unchanged 


The tin price continues to hold 
around 99¢ a pound (New York), 
which has been unchanged for 
some time. It compares with an 
average of $1.01 in 1956. This 
steady price reflects the activities 
of the manager of the Interna- 
tional Tin Agreement. He is au- 
thorized to buy or sell metal from 
the buffer stocks when certain 
price limits are reached. The floor 
price at which he can buy has 
recently been raised to 91 cents a 
pound from 80 cents but his sell- 
ing ceiling remains at $1.10. The 
effect is mildly inflationary. 

In essence, the tin industry’s 
problem is not one of over-sup- 
ply, but under-consumption. Last 
year’s world consumption was 
around 157,000 tons, almost ex- 
actly the average consumption for 
the five years preceding the war. 
Consumers appear assured of ade- 
quate supplies at prevailing price 
levels for the foreseeable future. 
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This TRU-LAY PUSH-PULL DATA FILE 
IF YOU USE THESE PRODUCTS pee creme—sirwcenger 
ign Engineers will show you how 


these flexible remote controls are being 
send for used on hundreds of products to—elimi- 
nate complex, costly mechanical linkages 


the world’s most tae simplify design and assembly —- 
P improve appearance, operating charac- 
complete, illustrated teristics and salability. 
catalog of 
ELECTRIC 
LANTERNS 
and 
SAFETY 
CANS 





VALUABLE DATA: Send for this 
‘The world’s first comprehensive table USEFUL DATA FILE ON 


Tap nd ty ops TRU-LAY JY SY NN\\\\ 


” Power searchlights It contains six engineering bulletins and 


' hand lights 
: a ; booklets that will answer all your ques- 
: Safety none on tions on the adaptability of these versa- 
q | tile and dependable remote controls. 


Waste Cans 


ve JUSTRITE Mfg. Co. AUTOMOTIVE and AIRCRAFT DIVISION 
2061 ©. Seumpert, Chicege, & AMERICAN CHAIN & CABLE 


601-H Stephenson Bidg.. Detroit 2 * 2216-H South Garfield Ave., 


CATALOG NUMBER V5 Los Angeles 22" * 929-H Connetticut Ave, Bridgeport 2. Conn. 


OPERATE HORIZONTAL 
MILLING MACHINES? 


FREE DETAILS: itustrate 


how you can increase horizontal milling 
machine feeds and speeds up to 200%. 
Jergens tapered roller bearing bushing 
replaces present bronze bushing at low 
cost without machine change. Eliminates 
bushing wear, cutter breakage, arbor wear, 
scoring and chatter. Permits use of carbide 
cutters to full capacity on new or old ma- 
chines. Write for cost cutting facts today' 


DONLEY PRODUCTS, INC. 


Dept. Al-5,11106 AVON AVE., CLEVELAND, OHIO 

















FOR SALE Eaton Stampings are Part of 
I—Two-Level 48-4900 Series Fostoria Infra-Red Bake Oven complete 1957 Motor Car Glamour! 


with control panel & Hi-Lo heat control. Oven has 4 sections of 
48 bulbs each 500W IR and 4 sections of 48 bulbs each 1000W IR 
bulbs—Sections 66" wide x 88" length. Used approximately one For a quarter century, the Eaton Stamping Division has 


ear. 
ll $7500.00 F.0.B. Floor Michigan supplied high quality polished and plated stampings such 
For information write Box 16, Automotive as bumper and grille components, bumper guards, hub 
Industries, 5601 Chestnut St., Philadelphia 39, Pa. caps, and chrome trim units for America's foremost motor 
cars. Today, with recently expanded facilities reflecting 
advanced thinking in press equipment and fully automated 
polishing and electroplating processes, Eaton continues 
to contribute to the building of ever finer motor cars. 
Inquiries are invited. 


BUY BONDS os EATON MANUFACTURING COMPANY 
® 











STAMPING DIVISION e¢ 17877 St. Clair Avenue 
Cleveland 10, Ohio 
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American Chain & Cable Co. 137 
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Automotive & Aircraft Div. 137 


American Steel & Wire Div. 


Baird Machine Co. 
Bendix Aviation Corp. 
Products Div. “ 
Bendix-Westinghouse Automotive Air 
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Bethlehem Steel Co. 131 
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Box-16 137 
Brown Corp. 118 
Buffalo Bolt Co. itt 
Bullard Co 6 


Chicago Screw Co. 105 
Cincinnati Milling Machine Co. 32 
Classified Advertisements 132 
Columbia-Geneva Steel Div. 112-113 
Continental Aviation & Engineering 
Corp. 125 
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Advertisers 


This Advertisers’ Index is published as a convenience, 


and not os port of the advertising contract. Every 


core will be taken to index correctly. No allow- 


ance will be mode for errors or failure to insert. 
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Hy Pro Tool Co. 


Ingersoll Milling Machine Co. 
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Nickel Co. 


International 


Jones & Laughlin Stee! Co. 
Justrite Mfg. Co. 


Keuffel & Esser Co. 
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Rotor Tool Co. 
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$21 for a sales call 


—but how many 








dollars worth of SELL? 


Recent surveys show that the average cost of a sales 
call is approximately $21. Costs in your company 
may be somewhat more or somewhat less—but the 





important question is “How much SELL are you 


getting for your sales call dollar?” 


You are not getting full value unless you are giving 
industrial advertising a chance to do its proper share 





of the sales job—making continual contacts, arous- 





ing interest, creating preference for your company 
and its products. 

If advertising is doing this part of the job, your 
salesmen can concentrate on the “‘climax steps’’ of 
selling—showing the prospect what your products 
will do for him, and getting his order. 

The salesman always “carries the ball,’”’ but he gains 
more ground when a well-balanced advertising pro- 
gram “runs interference’’ for him. 





“=== An organization of over 4000 members engaged in the advertising and marketing of indus- 
trial products, with local chapters in ALBANY, BALTIMORE, Boston, BUFFALO, CHICAGO, 
CLEVELAND, CoLuMBus, DALLAS-FortT WortTH, DENVER, Detroit, HAMILTON, ONT., 
Hartrorp, Houston, INDIANAPOLIS, Los ANGELES, MILWAUKEE, MINNEAPOLIS-ST. PAUL, 
MONTREAL, QuE., NEWARK, NEW YorRK, PHILADELPHIA, PITTSBURGH, PORTLAND, 
RocuHEsTeR, Rocxrorp, St. Louis, SAN FRANcIsco, TORONTO, ONT., YOUNGSTOWN. 
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News about 


B.EGoodrich Chemical : =2::: 


LOOK WHAT THEY’RE MOLDING 
IN GEON RIGID VINYL... 


All parts shown made by Tube Turns Plastics, Inc. 


Geon polyvinyl chloride rigid compounds are recognized as 
outstanding materials for piping and fittings. Geon offers high 
impact and tensile strength, and superior resistance to oils, 
acids, alalis, and most chemicals. 


These same rigid compounds are being molded into many 
complicated shapes and parts in addition to piping components. 
Geon can be used in designs utilizing very thin sidewalls as well 
as heavy sections. Holes, studs, and threads can be made integ- 
rally. Parts weighing several pounds can be molded in one shot. 


Despite design complexity, check Geon for strong, light, 
corrosion-resistant parts. For 
booklet on properties of rigid 
Geon compounds 8700A 
and 8750, write Dept. FZ-3, 
B. F. Goodrich Chemical 
Company, 3135 Euclid Ave- 
nue, Cleveland 15, Ohio. 
Cable address: Goodchemco. 
In Canada: Kitchener, Ont. 





PLUG VALVE of Geon for handling corrosive fluids B.F.Goodrich Chemical Company 


demonstrates molding of complicated shapes with a division of The B.F.Goodrich Company 
integral threads. At the bearing surfaces Geon is 
molded to another plastic. 


-— —— ee 


: a * : a MO LEMMEU LU CURR . Uuuly GUL URUDL TUL GUUREE he 
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BIG FELLOWS include piping tee and motor housing, ELECTRICAL PARTS include fractional horse- AUTO HORN trumpet shows complicated con- 
requiring heavy cross section, chemical inertness, power motor housing which reduces appliance tours possible in rigid Geon. Note very thin 
dimensional stability. By contrast, molding for auto- weight, and hanger band fortransformer with walls obtained in this high-impact material. 
mobile dashboard has thin section, large projected Geon molded around metal bolt. Geon bas ex- Photos courtesy Tube Turns Plastics, Inc., 
area. cellent dielectric properties. Louisville, Ky. 


BEGoodrich_/ ceon potyiny materials . HYCAR American rubber and latex - GOOD-RITE chemicals and plasticizers - HARMON colors 
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“MATIC* 
The All-Temperature Piston 


UNIFORM SKIRT CLEARANCE FROM 20° BELOW ZERO TO 200° F 


-D. of Piston skir¢ 


Controls Clear 


Sensational 
Performance 


Requires less than .001 Clearance 


Cold or Hot, Clear-O-Matic Piston 
clearance stays constantly uniform. 
Required clearance is reduced to less 
than .001. This great development of the 
“All-Temperature” Piston by Zollner 
engineers provides another fine feature 
attraction for the modern motor car .. . 
smooth, quiet running engine . . . no cold 
slap .. . reduced friction without loss of 
durability or heat conductivity ... no 
danger of scuffing or seizing. We suggest 
a test of these sensational performance 
advantages for your engine. 


*T.M. Reg. Pat. App. For 


ZOLLNER 


ADVANCED 
ENGINEERING 


PRECISION 
PRODUCTION 


COOPERATION 
with Engine 
Builders 


PISTONS 


SKIRTED 2 
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ormly at all 
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UNIFORM — 
EFFECTIVE SKIRT 
CLEARANCE 
AT ALL 
TEMPERATURES 
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EASIEST HAULING. _ 
LEAST MAINTENANCE 


Heavy wagon or implement wheels on these New Departure ball 
bearings not only give the farmer the easiest, freest-rolling mount- 
ing—they require no adjustments, no periodic greasing. The farmer 
need never give them a thought! 

And the mount is a honey for simplicity—no adjusting nut, no 
spindle threads, no separate seal to fit! 

These New Departure ball bearings, thoroughly proved in high- 
production automotive wheels and other applications, are pressed 
in the hub. The hub is slipped over the spindle and retained by a 
snap ring—/fast, economical, simple! 

You'll find your New Departure Sales Engineer will gladly give 
you complete details. 
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in this eel bearing the seal is 

contained inside the bearing and NEW YORK CITY, MAY 20-23, SPACE 1240 

makes perfect contact with the 
smooth-finished inner ring. 











SEE “WIDE WIDE WORLD” SUNDAYS—NBC-TV 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 
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